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MATHEMATICS FOR 9™ CLASS (UNIT # 1) 


Supers mati Class 9 
Exercise 1.1 


Find the arder of the foltowing matrices, 


23 2 0 
| o-| | c=[2 4] 
$ 6! 35 
4 ad 
o-fs], efi ‘|. F=(2] 
6 ce 
[i 3 H| 20304 
G=|1 2 3), He 
Le) i 5 10 6 


2 3 
Solution: 4 = 
5 6f 4 


Number of Rows (R} & 2 
Number of Columns 
Order of the mawix 
Order of the matrix 


Order =2 by 2 
c=[2 4] 
Order = 1 by 2 
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Onier =2 by 3 
2 Which of the following matrices are equal? 
A=(3], 8=[3 5], C=(5-2] 


[che] 

D=[5 3], £= iPS 

6 2 6 
3-1 40 

G= He , £a[3 342 
343]' [6 2 eal 


242 2-2 
Je 
24 240 


Soiutien: 
@ A-C@i) Br! Gi) E-H=) 
(iy) FRG : 


Order of one is equal to the order of the other and their 
corresponding clements are equall. 

Find the values of a, b, c and d which satisfy the 
matrix equation. 


atc a+2b) [0 -7 
ed 4d Is 2d 


Solution: ate <0 (i) 
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est Gi) 

attb=-7 (iti) 

44-6 =2d (iv) 

e-l From (ii) 
¢ =4 

ate (By 

ats From (i) 


4d-6=24 From {iv) 
4d-2d = 6° 
wd =6 


7 From (iii) 
Putting value of ‘a’. 
-442b =-7 
Wb =-744 
h 3 
3 
oar) 


Thus a=-4, v=-3, ond, d= 


Types of Matrices: 

Row Matrix: A row matrix has only ONE row. e.g. 

A+[3-2 O]isarow mavix 

Column Matrix: A column matrix has only ONE column eg. 


ww | 2 ]ieacotm mi 


-2 


ty Rectangular Matrix: If the number of rows is not equal to 
~ the number of columns in a matrix then it is a rectangular 
matrix. 


Visi mre dovintondclassnotes.com for Notes, Oki Papers, Home Tutors, Jobs, IT Courses & more, 
(Page 2 of 20) 


‘Wnitten/Corposed by: - SHAMZAD IFTIIHAR Contact # 0313-5665666 
Website: wwe. dowmoaddassnotes.com , E-mail: 


MATHEMATICS FOR 9™ CLASS (UNIT # 1) 


Pilot Superone Mathematics __10 _Class 9" 
Square Matrix: A matrix is called a square matsix 
number of rows is equal to its number of columns. 

Nuil or Zero Matrix: A matrix is called a null or zero matrix 
if cach of its entries is zero. 

Transpose of a Matrix: A matrix obtained by interchanging 
rows into columns or columns into rows is called a transpose of 
the given matrix. 

Negative of a Matrix: A matrix obtained by changing the 
sipns of all the entries of a matrix is called negative of the 
given matrix. 

Symmetric Matrix: A square matrix is syrumetric if it is 
cqual to its wanspose. If A is a square matrix then its 


symmetrix matric is written as A’ and A’ = A. 
Skew-Symmetric Matrix: A square matrix A is said to be 
skew-symmetric if A'=—A 

Diagonal Matrix: A’square matrix is called a diagonal 
matrix if atleast any one of the entries of its diagonal is not 
zero and non-diagonal entrics must all be zero. c.g. 

Scalar Matix. A diagonal matrix is called a scalar matrix, if all 
the diagonal entries are same and non-zero, 


kO9 
tama k +] otc aso 
0O% 


200 100 
A=|0 3 01 B-}0 40 
000 O00 5 


Identity Matrix: A diagonal matrix *s called identity (unity 
matrix if all diagona! entries are ‘1’. It is denoted by I. 


Visi mre dovintondclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, JT Courses & more, 
(Page 4 of 20) 


Wnitten/Corposed by: - SHAMZAD IFTIHAR Contact ¢ 0313-5665666 
Website: wwe. dowmoaddassnotes.com , E-mail: 


MATHEMATICS FOR 9™ CLASS (UNIT # 1) 


Pilot Superone Mathematics A Class 9 
Exercise 1.2 
1. Find the following matrices, identify unit matrices, 


row matrices, column matrices and null matrices, 


Solution: 


A is a zero matrix.- 


B=[23 4] 
Bisa tow matrix, 
4 
cslo 
6 


Cisa column matrix. 
to 
Ds 
o1 
Disan identity (unit) matrix. 
£=[0] 
Bisa zero matrix. 


$ 
F=lé 
cd 


F is a column matrix. 

Q.2, Frou the folowing matrices, identify. 
(a) Square matrices (b) Rectangular matrices 
{c) Rowmatrices  (d) Column matrices 
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(e) Identity matrices (f) Null matrices 


le 2 ’ ( [ =| 
ti) «i |o ii) 
1204 1 3-2 


mf "| LA] oat 
mt, | © 18 4] ols 1 -1 
- 
z 
9 


6 4] fi o] fizz 

: {1 204... Square matrices 
13 -2]'[o 1 001 
827] [3] fi 2 

+|9 [4/3 4]... Rectangular matrices 
1204 5 6 


aus) 


[3 10-2]... Row marrix. 


3 T 

0}, | Of... Cotumn matrix 
ql 0 

1 
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MATHEMATICS FOR 9™ CLASS (UNIT # 1) 


uy oe 
@3. From the following matrices, identify diagonal, 
sealar and unit (identity). 


“ltd 


4 
30 5-3 0 
D- and E = 
oo Oo tH 
Solution: 
40 2 0 
As B= +» Diagonal matrices 
4 Oo -1 


to 30 5-3 9 
| 3 Ds = 
or oo Oo ou 


Scalar matrices 


10 
C= »- Identity matrix 
I 


Q4. Find negative of matrices A,B,C\D and F when: 


Sanna eas 
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i | 
s° wer 
“ Find the transpose of cach of the following matrices. 


“S -(} B-[s 1-ae43 i 
of ste det Y 
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Pilot Superone Mathematics 15. Gass 9* 


o 
4 -| 1 columns are changed into rows 


4 =[0 1-2} 
B =([5 1-6} za ‘| 
£6 


12 rt 
Q6. very ante cf! beef |= 


1 200 
® Aya Gy Bhf=s 
Sotation: 
ine L3 
~y ie 
. {) 


“Visi prone sonintonsdctassnotas.com for Notes, Ol Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 9 of 20) 


Watten/Comy ~ SHANZAD IFTIKHAR 
Webote! menauvnioadasinitea-anats Evatt agahahzaciraknalsamal 


MATHEMATICS FOR 9™ CLASS (UNIT # 1) 


o-{! Ae 
2 0 


Addition and subtration of Matrices 
Remember: 
G) Two matrices are conformable for addition if they have 
the same order. 
(i) Incase of addition, corresponding elements are added. 
Gi) In case of subtraction, corresponding elements are 
subtracted in an order 
Commutative and Associative Laws of Addition of Matrices: 
(a) Commutative law under Addition. 
A+B=B+A 
(b) Associative law under addition. 
(A+B)+C=A+(B+0) 
whdditive identity ofa matrix 
EY) For any matrix A and zero matrix O of the same order. © is 
aAGN called additive identity of Aas 


ath A+O=0TA 
y Additive knverse of a motrix 
~ IFA and B are two matrices of the same order such that 


ATtB=O=B+A 
then A and B are called additive inverse of each other 
We change the sign of all the elements of a matrix to get its 


ma inverse 
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Pilot Supgrone Mathematics 1 Class 3" 
Exercise 1.3 
1. Which of the following matrices are conformable for 
addition? 


fh befhet 4] 
ofbel bea a] 


Solution: 
order of A=2 by 2 order of B=2 by 1 
order ofC=3by2 order of D=2 by 1 
order of E=2 by 2 order of F=3 by 2 

Matrices of the same order are conformable for addition. A and 

£, Band D, C and F are conformable for addition. 

2. Find the additive inverse of the following matrices, 


ebb el 
ol dpe bel? 


Solution: 


4 
oF 
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1 0 -1 0 
-D=-|-3 2 |=) 3 2 |(additive inverse of D) 


2 tlie a 
10 
Fe 
on 
10] f-1 0] 
2 (additive inverse of E) 
0 iflo -1 
ea 1 
a 2 


pen eh be (additive i fF) 
-Fs- = itive inverse of 
a1 V2} [1 V2 
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frag 
| then find 
02 


fla -2) 
Gi) B+ ] 
tr 4 


Gi) C+[-21 3) Gv) Dt piace 
201 


@- 2a Ww) CNB 
Wi) (-2)C (wil) 3D Gy) 30 
Solution: 


fH melts 


Waele 


“ 1) f-2 1 
SE nes 


i 
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1-2) f-1 
ae 
Gi) C4121 3) 
={l-b 24[2 ! 3y Punting C=[1-1 2] 
s[l-2 -l+l 2+3]=[-1 0 5] 
01 | ?, 


W: D 
~ : 


1 2 3)f0 10 123 
-| + Putting D= 
-10 2} [2 01). 10 2 
40 241 40] [1 3 3 
[42 m0 at] [2 0 3 
“Db. 3 A 2 
=2| Putting A= 
21 2. 


AN 22)) [-2 4 
“tay 2m) fs 2 


eee 


oye) 1 


qi) 2)C 
=(2)[1 -1 2] Putting C=[1 -1 2] 
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Pilot § ne . a 
[C20 €2x-) -NQ)]=[2 2 ~4] 
(vii) 3D 


[! 2 i [: 2 ' 
“3 Putting Dz, 
“102 10-3 
X) 32) 49] £3 6 9 
~ BED 30) 3a] 1s 0 6 
(oy) 3c 
=3fl-1 2] patting C=[t-1 2] 


= Pa) xn 32] =[3 ~3 6] 


4 Perform the indicated operations and simplify the 
. followers. 


Che Hg 
O) fe] fa 
Oo Nf [3 of fe o| 
lL i] [ i R ‘ 
Giy n ss 
9 Tf (3 of lt oa 
Gi) [23 +a o app 2 2p 


fa 2 3) frit 
i)? Shale WHE 2 
Ll 
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Solution: 
1 of fe 2 tt Q 
40 (4 + 
oi of Lo 
10] [02 
a 4 
ot} bo 


1 fist 24] [2 3] 
He oH, ‘ 
to] fo 2) fi 17° 

+a) = kK HG] 
1 8] fo 2 
ole 
c 140 042] [1 1 
ve 043 wrk ‘| 
‘ = lee 3 M24 o1 
Ry 3 i | iF a nalts i 
sN 4(i) p23 U+(fl 0 2]-[2 2 2]) 
{2 3 JJ+(i-2 0-2 2-2) 


=[2 3 I+{-1 -2  o] 
=[2-1 3-2 Io]=[ + tf 


“ 
- 8 
3 


u 


a 


se 
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et 


aw “hha wrt | 


as 5. For the matrices 
r 
1 Deeg b-t4 
Asl? 3 ifa-|2 2 3] 2 
e id (= 
2 -1 0 301 3)" : 
verify the following rules: 


W  AtC=C+A 
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Pilot Supetone Mathematics 24 Class 9" 
(iy ~BYC=CtB (iv) A+(B+A)=2A4B 
@)  (C-B)+A=C4(A-B) 

(i) 1A+B=At (A BY 

qi) (C-B)-A2(C-A)-B 

(wilt) (A+B)+C=A+(B+C) 

fy A+@B-Q=(A-C)+B 

(x) 2A + 2B*2(A+B) 


Sohition: 
5@) AtC=C+A 
LHS =a+C 
1 23) 41 9 0 
=|2 3 If] 0 2 3 
r-2 Of Lt 2 2 


1 240 340] Jo 2 3 
=}240 3-2 143}=12 1 410 
(iat =141 042] [2 0 2 
RHS =C+A 


f-1 0 eo] fi 2 3 
0-2 312 3 1 
1 ot 2) |b - @ 


fut o+2 33] fo 2 3 
=| 042 243 341j-|2 t al@ 
Wl ap 1-1 240] [2 0 2 
+A From (i) and Gi) 


=]2+2 


143 -b+L 043, 40 3 


ww te i 1 fl 
3-2 142]=]4 1 310 
7 
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Pilot Superone Mathemarics 25 Class 9" 
1-11) fi 2 3) 
RHS =|2 -2 2|+/2 3 1 
3 1 3} [1 + 0} 
tH 42 43] f2 1 4 
=[2+2 -243 241/=|4 1 3] Gi) 
3H] 1-1 340] [4 0 3 
AtB=B+A From (i) and (it) 
B+C=C+B 
LHS =B+C 
fi a7 fa 6 al 
=}2 2 24h 0 2 3 
3 or afta 1 2 


u 


fi-1 -140 140] fo 
240 -2-2 243]/= 
341 HI 442 4 


RHS =C+B 


-1 0 OF fi -t 1 
0 -2 3R]2 -2 2 
rr) ee) 


<1 O41 Ost] fo -1 1 
=|042 -2-2 342/=12 -4 5] iy 
W300 ta] 243] [4 2 


wd 
ey 
fel 


a 


B+C=C+B From fi) and (ii) 
Sv) A+(B+A)=1A+B 
LHS =A#(B+ A) 


: 2 (; -l | E 2 i) 
=}/2 3 Jief[2 -2 2}42 3 1 
rey of [3 1 3) [2 4 0 


123 tel -H2 143 
=/2 3 1f+[2+2 -243 241 


1p) 341 It 340 
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Pilot Superone Mathematics 26 Class * 
123 
=lz 31 

-1 0 


40 3 

142 24H 34g] Oo 
224 Sat a3 

144 “49 043 


3°37 
=|6 4 41 Gy ?, 
3] 


5 a 


RHS =2A+B 

ft 203) fi +1 

220 3 J|4l2 2 2 

[by of l3 4 3 

20) 202) 2 E a7 
+ 


22) 2) 2) f+]2 -2 3 
i20) 2%-n 20)} [3 1 3 


2 4 6 Io-)1 
4 6 212 -2 2 
12 -g of [3 7 3 


2a 4-1 | 


a 


ht 


442 6-2 242 
[243-241 043 


- 73 37 
Niel6 4 4] a 
is ~1 3 


aN AV{B+A)=2A+R 
~ 5) B)+A=C4(A-B) 
aN LHS =(C-B)+A 
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o} ff 
Rs =] 0-2 3fal)2 
at 2p. 
-1 0 of fas 
=|0 -2 3lf2-2 342 
rol 3p pee Q 
4a 9 o]fo 3 
=}0 2 3/60 5 
1 ob 2) f-2 -2 
=140 03 O42 
=| 0+0 245 3-1 
Li-2 12 23 
4k 32 
‘ 3027 4a 


{(C-B)FA=C+iA-B) . 
ANE 2At B=A+(A+B) ‘rom (i) and tii) 


« 
KO LHS -2A 0B 
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=/2@) 28) 20) 
20) a-) 2@] 31 


2 4 6] fi - | 


2 20) 38] F “4 
i 


ol 


4 6 212 -2 2 
2-9 Of [3 1 3 


{2H 44 647 [3 3 7 
=/442 6-2 2421=|6 4 4] @ 
243 oy, O43 
RHS.=A+(A+B) 


1203) ff1 2 3) ff 41 
203 iel2 3 ilef2 -2 2 
1) oft) of [3 1 3 


2 3] fie 21 | 
+ 


242 3-2 142 
-1 Of [3 Lay) O43 


1 2 3)f21 4 
a/2 3 141 3 
1.1 of [4 0 3 


20 2+1 344] [3 3 7 
2+4 341 It3]=|6 4 4] Gi 
3 


14-149 043] [5-1 


2A+BEA+(A+B) — From (ipand fii) 
S (vi) (C-B)-~A=(C-A)-B 
LHS. =(C-B)-A 


1-1 iy ft 23 
3]-]2 -2 2-42 3 2 
12) [3 1, 3)} [1 4 0 


-1-1 OH OF} fl 2 3 
242 3-2]-}2 3 1 


0 
I 
sol 
Q 
No 
saat 
0 


0 

-o 
q 

xR 


3 Hl 23 


1 -t 0 
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RHS.=(C-A)-B 


" 
_——— 
sol 
t 
Ho 
Nuc 
7 
=N~ 
aR) 
enw 
SS = 
an 
eRe 
Mo 
mt 
une 
Petal 


d 
om 
No 
Pg 
oe 
PoE 
LE 
eth 
as 
= 
it 
os 
ens 


2-2 - 
[i 3 Th 


F-24 -20 3-4] [-3 1-4 
2-2 542 2-2/2|-4 3 of wy 
03 2 23) 43 1 41 
(C-B)-A=(C--A)-B From (i) and (it) 


u 
=—S 
=e 
panes 
eeu 
+ 
ON— 
Q 
ebb 
wee 
=— 
+ 


-1 0 90 
0-2 3 
4 


fer 21 3H] f-1 0 ¢ 
=|2+2 3-2 I42/4F 0 -2 9 
W3 wpe 043 


14) f+ 0 0 
1 3|+| 0 -2 3 
0 3 1-2 


4 
BEN 
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nar 
f2-4 140 4907 fl 1 4 

=[4+0 [-2 3+3]=]4 -1 6} w 

a1 OF 342 

RAS.=A+(B+ 6) 


12 3] fi -1 1 -1 0 0 
=|[2 3 1]ef2 -2 2[[+)o -2 3 
14 of 3 1 3 pot 2 


12 3) [it -40 140 
a[2 3 14/240 2-2 243 
Tayo, [Ht tet 342 


1-2 3) fo -1 1 
=|2 3 Ij*l2 4 5 

beet H 425 
WO 24 3H] [1 1 4 
=|242 3-4 1+5]=14 -1 of Ga 
Ll+4 162 O45) [5 1 5 

(A+ B)+C=A+(B+C) From (ij and Gi) 

Stix) A+(B-Q)=(A-C)+B 
LHS, =A+(B-C) 


RHS.=(A-C)4B 
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ek) BEG 


Li 30] fi -1 1 
2 Ho Sh 2 2 
It yy 0-2} [3 1 3 


‘ 
tet 8 
35 PES Y 


241 2-4 HI] 3 1 4 
=[2+2 5-2 -242/=/4 3 Of (a 
11 


O43 ay -243] [3 


A+(B-C)=(A-€C)+B From (i) and (ii) 
5(x) 2A+2B=2 (A+B) 
LHS, =2A+2B 


f ; i} [ : | 
=2j2 3 W+2/2 2 2 
1 4 @ a be 
[8 242) 33] Ee AD a] 


=/202) 23) 4] 2) 2-2) (2) 
20) 4-2) L2G) 20) 23) 


2 4 6) {2 -2 2) 
- »=|4 6 214 4 4 
“ 22 Of [6 26 
. 242 4-2 642] [4 2 8 
=|44+4 6-4 244/=18 2 6) @® 
N 246 942 046] [gs 0 6 
aN RHS.=2(A +8) 


1 23) fh 
=l2 3 ife2 = 
1 1 of (3 


aol 
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Pilot Superone Mathematics 32 Cass * 


lel 2et i] 
=2/242 3-2 142 
Ls3 at 043 | 


[ 1 4) 
=2/4 1 3 
403 
2) 20) 40] fa 2 | 
=/244) 20) 2@)J2/8 2 6] Ww 
28) 260) 2] 18 0 6 
2A+2B=2(A+B) From (i) and fii) 


2 0-7 
| B | Thnen find : 
3 8 


1 

304 | 
() 3A-2B (i) 24'-38' 

6() 3A-2B 


1 2) fo 7 
=3 _2| Putting values of Aand B 
3 4) [a 8 


IY X-2] [ 20) 27) 
“|30) allie ef 
ae 4 je 14 
“to | 6 ‘ 
3-0 -6-14] [3 -20 
te walle || 


2a'- 3B 


6. ve] 


1-2 
A -| We find A and Bt 
304 
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i 3) fo -3 
4 Jf | rset and B'} 


2 4 7 8 
20) 2G)] [3@) 3¢-3) 
sh ae | 
2 6 o #9 
[; th 24 


2-0 9) [2 15 
421 8-24] |-25 -16 
[; 4 b ‘] F | 
ho 2 +3 7 , then 
ay 3a) [s -«} lis 4 
find a and b. 
. fe "] 2 ‘ | 
eri +3 
wil ‘|s ef le 
a 
w 22) py ps » 
= + 


2-9 20} (38) 3-4) 
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4 3% 
a G | 

443 8435 

6424 nie 


& 


it 


7 | 
ie 1 1 Be 


Therefore 8+ 3b =10 (Corresponding elements are same) 
3b =2 


i=? 
x. 


and 1 = 2a-12 
13> 2a 

B 

2 


12 To 
8 fA , B= then verify that 
o1 20 


@ (A+By=aleBt Gi) (A—By'~ a‘ p! 
A+ Ais symmetric (iv) A-A' is skew symmetric 
() B+B'is symmetric —_—(vi). BB‘ is skew symmetric 


12) 11) 
80) a .2-| | 
0 20) 


Solution: 
(A+By=a'+B! 
(A+B)'=7 (Taking L.H.S) 
A+B ©? (Taking L.H.S) 
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A+Ba 


airs! 


[ 


v 
(A+B) 


S) * 
Cel sq) If A= 


LHS=A-B= 
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Prove that 


1 2) fr 1] 
+ 
* 2 o| 
fist 241 
042 140 
fz 3 
1 
pee | 
0) 
31 
9 (Taking R.H.S) 
1 1 
and 
21 
1 2 
lio 
1 oj) fi 2 
+4 
21;l1 0 
fit 7, | : 1 
= (i) 
24) 140) [3 1 
A+B From (i) and (ii) 


‘ : 4 
Ba 

1 2 | 
(A-By'=a'—B! 


oth d 


Oo 1} [2 6 
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ie "I ' = 

es | @ 

a4 ra} pt 

(A-By'@ A'=B' From @i) and (ii) 


( ‘| 
8 Gil) If AZ 
01 


‘Show A+ A’ is asymmetric matrix. 
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Pilot Superone Mathematics 37 Chass ge 
Wet 240) [2 2 
“(042 sl 2 ; 


2 
aver ] 
2 2) 


So A+Alis asymmetric matrix. 
Note: If M = M' then M is a symmetric matrix, 


fi 2 
8 (iv) If A= 
[o1 


Show that A - A' is symmetric matrix, 


as 
cleat at 


0-2 
Now wat] yee 
2 


A-~ Alig Not a symmetric matrix. 
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0 
Show B + B' is asymmetric matrix. 


It B=| 
8) i 


2 
wt ie?) [23 
“joe ovo] [3 0. 


2 3] 


Now B+B'=(B+B)" 
B+B' is asymmetric matrix. 
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8~ B is Nota symmetric matrix. 
Multiplication of Matrices 


@ Two matrices are conformable for multiplication if 1: 
number of columns of the first matrix is equal to t! « 
number of rows of the second matrix. 

(i) Association Law of multiplication 
If A, B and © are three matrices conformable | 
multiplication then associative law of multiplication is: 

(AB) C = A (BC) 

Gili) Distribution Laws of Multiplication over Addition 

and Subtraction. 
i. A(B+0)=AB+AC 
i (A+B)C=AC+BC 
iii, A (B-C)= AB-AC 
iv. (A-~B)C=AC-~BC 

iv) Multiplication Identity of a matrix. If A isa matt 
and B another matrix, B is called the identity man, 
of A ander multiplication if: 

AB=A=BA 
(v) Singular and Non — singutar Matrix 


A square matrix A called singular 
if Al = 0 and if}Al + 0 then 


A ic ralled nan — 
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ig Sue a caso" 
(vi) Adjoint of a Matrix 


Adjoint of a square matrix is obtained by interchanging 
the diagonal entries and changing the sign of other 
entries. Adjoint of matrix A is denoted as Adj A. 


(vii) Multiplication inverse of a non - singular square 
matrix if A and B will multiplication of cach other if. 
AB=BA=1 


Multiplication inverse of A is written as A™ 


(viii) Inverse of matrix using Adjoint. 
[Let M be a square matrix 
aM 


then a AE 
[aa 
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Exercise 1.4 


1. Which of the following product of matrices is 
conformable for multiplication? 


fa tats 
of » Gane 
ape) 

wot PE 


Number of columns of A =2 
Number of rows of B m2. 
Multiplication is possitte. 


1-1 2-1 
1g) se] bef | 
too 13 


Number of columns in A =2 
Number of rowsin Bo =Z 
Multiplication is possible. 


| i . i 
Gi) Let As] | BS 
-1 -1 2 


Number of columns in A= 1 
Number ofrowsin Bo =2 
Multiplication is NOT possible. 
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i rs ics i 


1 2 oo -t 
ify) Let A=] 0 -1], 85 
-) -2 o 12 


Number of columns in A =2 
Number ofrowsinB = =2 
Multiplication is possibie. 


[ 2 ‘| [! 3] 
1() Let A= .B=| 0 2 
oro 203 


Number of columns in A = 3 
Number of rows in B = 
Multiplication AB is possible. 


a 0} 6 
2. If A= i 2p?" A find GAB (ii) BA Gf possible) 


3 ojVfe 
20) AB=| 
12 ls 
[ X6) +05)] Piseo] [ig 
{-16) 4265)| [seo] | 4 
2G BAis NOT possible. 
3. Find the following products. 


rag) meal 


ii} (-3 al ™ [6 -af] 


a 
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Solution: 


4 
30 fl 2 (i 
= [14)+2@)]=[4 +0] =[4] 


s 
3@ — [t 2} (/] 


= [is +2(-4)]=[5-8]=[-3] 


4 
3G) [+3 0] tl 


[-364)+.0(0)]=[-12+ 0] =[-i2] 


3q) [6 0] (i 


AB = [6(4)+-040)]=[24 +0] =[24] 


1 2) [4 a 
3 3 040 
» 6 -1}|0 -4 


14H) 15) + 2-4) 
=| -3(4)+000) -3(5)+ K-4) 
6(4)+(-1K0) 665) +(-1(4). 


4+0 5-8 4 -3 
=|-1240 -154+0]=]-12 -15 
2440 3048 24 38 


Multiply the following matrices. 


2 3)[2 -1 12 3/7) 2 
Gabon: dia 
Oo -2/|3 6 45 6) [1 1 


4 
4, 
‘ 
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oe onde a 
ofits 


4(a) Solution: 


2 UE | 
101 
jo 2}b3 © 


| 2(2)+ 343) 2-14-30) 


1(2)+13) M-1) +100) 
0¢2)+(-2)G) A-N-+(-2){0). 


44+9 240 132 
243 -140]=[5 +1 
0-6 040 4 9 


i 2 


123 
4M las Al f , 


a 
? _ + 2@)+3-9 oe 
AY” [404546 42)+5(4)+ 60) 
9 \ 146-3 irre 
< = 
4415-6 B+2046 
\ 


~ 
‘ i ; ; [: 2 ‘] 


r 
o. 
1 
Bf 
er 
£5 
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=] 444) 3(2)4.4(5) 3(3)+4¢6) 
AH) -12)+18) -18)+16) 
[148 2+10 oe 


10) +204) 1(2)42(5) ae 


=| 3416 6+20 9424 
“144 245 346 


5 
4@) i? ‘] 73 
4 4 

92) +5(-4) 4f-2}s5 


2444 6-3) 4c 
[16-20 -20420 
2-16 -15416 
[4° 
: 41 
-1 2] Jo o 
4 
o ul 3} [: al 
= [74 20) ~1@0) + 200) 
1(0)+3Q0) KO) + (0) 


3 Sete 
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Pilot Superone Mathematics _46. a Sass 
“13 1 2 21 
a nafs alt jeme? f] 
verify whether: 
@ ABSBA Gi) A(BC)=(AB)C 


ji) AB +C}=ABtAC (iv) A(B-C)=AB-AC 


fas}, fi 2 
a) jul abel, s| 


1Q)+3-3) 12) +3(- | 
20)+4-3) 2(2)4+(-5) 


ol, 

‘(no woz | 
me mel’, 212 3] 

“|. 


1W-D+22)10)+2(0) | 
—X-N+(-5H2) -313)+(-5X0), 
4 340713 37 
(s 10 ear is | © 
AB# BA From(i)and (ii 
5(i) ‘Prove that A (BC) (AB) C 
: 13 ae 21 
Serious 
i ABC) -? 
BC (First we find BC) 


1 2yf20 

~ “5 sil 
_f (2)+20) a 
y leer +(-SX) HI) +(-5X9). 
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BC = 


Now A(BC} 


[4-33 -7-54 
| 840 


Now, we 


(ABYC = 


fa 
“[-b -18 


_f-to | 


242 146 
[4-5 -3-15 


i 
2 alli i] 


—14)+3(-U) -17) + 3(-18) 
L2C4)+O(-11)-2(7)+0(-18) 


14+0 


37 41 A 
s ia) 


1- 

-3 
10) + 3-3) -1(2) 4 3(-5) 
£20)4+0%-3) 2(2)+0(-5) 


[2 


? 
19 
20 


2 


ig ‘| First we find AB 


240 440 


{2 4 
find (ABYC 
21 


fae as 
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-20-17 10-51 
“L444 2412 


A(BC)=(AB)C From (i) and (ii) 
5(ii) ‘Prove that A(B+C)= AB + AC 

A(B+C)=? 

(B+C) ... First we find (B+ C} 


fi 2 21 
= + 
3-5. 13. 
_[ie2 241 
“[-341 543 


303 

“|-2 -2. 
[A ays 3 

ABrO) =] > ol lz 


[a@ 32 oF) 
23) +2) 23) +0(-2) 


QE ae 
No ansac=2 Taking LHS. 
ww pf yt A 
aN cand 7) H| E 5 
-11)+3C3) -1@)4+KX-5) 
“1 20+0-3) pour 
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0 


a 
Ls 
t 
zs eN 
2 


8 4 
& 
I 
40 
“la 
& 
boat 
sad 6 stl4o 
me baer 
6 sits 2 
La bt 7 a 
- diet Ho? 
6h yt fs? of it af 2 
ltd 201 t 2,1 
<i = ~ led pet) 
ayre ye gOPODG 
14 i 
- O+ 
a 4 6 
ee ee 
wn 3 
f] 
a 
“ v4 ® 
i ae 
a3 
(AB)? =B tat From (i) and (ii) 
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lot Superony Mathemeties 66 Class 


3a 
tii) 


ee + MAT) HO) + | 


mtg Baty -HOp 4 MD 


Ho? 
DA. = 
Hod 


= (C1IN4) (2-10) 
420-64 


ia ey 
Cason | 
- woe 


Ag(DA, 
1 AdDA) 
N Mart - ye 

| 23 


as ls a in “i 


4 ott 
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[22 4, | 0 
Blo 8 


TA] - (8Q)- (1K = 8 O- & 


xs eN 
xe ee 
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. i) 


(Day =A'D! From(i). (ii) 

SOLUTION OF SIMULTANEQUS LINEAR EQUATIONS 
System of two linear equations in two variable in 
general form are; 
ae + by = mcr + dy = mwhere as 8. ¢, d, mare real numbess. 
This system is abso called simuttaneuus linear equations. 


Cramer's Rule 
Let ax bby =m 
extdy oa 


writing the equations in matrix form 


ax+by =|" 
oxedy n 
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ERE] 


AX -B 
When af? }+-[f}e-[7] 
ert y. a 
AX =B 
X=A't 


HA 
x = 444 an ateo) 


pe 


7 TIAL Taq 
Andy -Mioom A 
JA] 1A] 
iF 
When Ay] =" 4 
a 
and are ft 
im 
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Exercise 1.6 
QL. Use matrices if possible to solve te following system 
of linear equ: ms by 
40) ‘The matrix inverse method 
(i) ‘The Cramer's Rule 
@ 9 & -4y-4 


es dy 6 
(iy dey fy 
wy 1 
wv lye 4 wi 
~ 60 dy eT 
(vay -2y (vidi 
= Se. 2y=-10 
Solution: 
1a) 2x. dy v4 


Sxty <6 
‘Writing the equations in matrix form. 


i alt 
5 ltl te 


Where d ~ | 


Fs 
cs 
ene 
“| a 
= (22) - © 2) 
-4$+6=1020 


‘Ais anon-singular matrix. Its multiplicative inverse is at 
Now AX 
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N Using Cramer's Rute: 
N wR 4 
cS 
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_ fx 4 Sy oT 
. Writing the equations in the matrix form. 


eed 
EC SI-fl 


vin - eyed 
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tA ‘ 1 


= (2MS)- (1X6) = 10-65 4 
Aisa non-singular matrix. 


i AX =B 
xX-Aa'n 
ae 
Adi A 4 
-6 2 
‘wil 
Now x 
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lot Lath 74 3 
Cae fd 
Se 
ie 0 
tet 
raed ;. 
' at 
! 


Using Cramer's Rule 


ety 


A 
A 
Ay 
A (2K5) (U6) 10-64 
be 
r 
A, uot 
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Hii) 


¥ -1 
Writing the equations in matrix form 


Yr 4+2y & 
ar oy] "Le 
bP 
or 
3 ot 
fet 8 
wee d=] ‘J-{2] 
J. -t 
Pe eo 
e: 3 =i 7 
vd = t44-1) - (218) 
~4-6=-10 
n° 
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wht win 


a 
.—— 


I~ Sle sly 


i 
(B+ s(-1) 


ae 
3 g),-2 
Bray 
° [£4 
=| 3 
2,2 
i242 
Ly"s 
3 
ee fy -L 
yl [ss 
\y f 
Se. xy 
Sd 
ws ros 
a Using Cramer's Rule: 
wy axe dy <8 
~ Be-y =-1 
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8 2 
‘as 
“EZ 
. 46 
A 
rb] 
Ie 2 
AL= 
tal i 3| 
= GX-1)- QB) 
=~4-6=—10 


“ 
” 
> 


Ry tw) 
Sk-2y =~ 10 


ss Writing the equations in matrix form 
~ 3x -2y] [6 
Sx -2y}~ = ie 
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= GX- 2) - © 245) 


=-6+10=4 
AX =B 
X=A'B 
[72 2 
asian | ae 


“6 
-10 
» ri 
ws 216) +2 (10) 
ms 4 4 


z 3 
rie te, fe 40) 
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of ol 
~ Ale -2 

_[3 -6] 
ss [3 -10] 


a= 
fatale” 
= GX-2)--(5N- 2) 
2-67 1084 
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1) 


“ 
x) wi 
as 
a 


js 6 
wLAl | d 
er 
_ GLE 10) - (6) (5) 
4 
=i =0 
So, xer2y =0 
k-2y <4 
~&xtdy =7 


Writing the equations in matrix form. 
jx ~2y)_ fF 
[2 FE 
3 -2)fx] _[¥ 
[2 E1-6) 


Let AX =B 
whered=[ 2 7] vt *]a-[7 
64 y 7 
[At -(; 7 
6 4 
= (34) = (- 2K- 6) 
=12 -12*0 
Aisa singular matrix, therefore, solution is not possible. 
deey =9 
-3x-y =-5 


Writing the equations in matrix form. 
tx ay} [9 
-3n ny, $s 
[5 SIC) 
or : 
“3 -ILy} L-5 
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=e D- ME 3) 
=-4432-1 
AK =B 


x -A'B 


7 ANS] 


-( 49) ee 


a 


HO} + —tH-5) 


years 
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A = 


’ aa 
_|t ‘| 

WAL rh 
= (4-1) OK- 3) 
Ba4t3=-1 


) a4 
aN Avi} Qx-2y <4 
-Sx~2y =-10 
Writing the equations in matrix form, 
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EM DE He 5) 


ANew W- 14 
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So, 
Using Cramer's Rul 
dee 2y =4 
—5x-2y 2-10 
Se 
-t 2 
. -| 4 3] 
acy © "ba 2 
avy 
oe 5-H 


\ ee 
=(2K-2}-@2){-5) 


sod -10s-14 
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So, 


Atviiiy 3x- ay 
a dy 


writing the equations in matrix form. 
dx -4y) [4 
x +y] “|8 
3 ef lFx] [4 

or * 
\SIRME 

Let 


AX =B 
3-4 x 4 
Where A= =|" |a= 
wl total 
ref f-se@-c4 
rs ' 12 (2) (40) 


v 
® ~ 674-10 

aN q AX =B 

4 X =A'B 


24 


nar [2 J 
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-| rol f+] 
ol SAUL 
fo 10. 


2 4 i 
wt +g 


ye 


« So. weedy =2 
. Using Cramer's Rule: 
aN woody =4 
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So. ee 

Solve the following word problems by using 
w matrix inversion method 

(id ‘Cramer's rule. 


2, The length of a rectangle is 4 times its width, The 
Perimeter of the reciangle is 150em. Find the 
dimensions of the rectangle. 
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Mathematics, 

3. Two sides of a rectangle differ by 35cm. Find the 
dimensions of the rectangle its perimeter is 67cm. 

4 The third angle of an isosceles triangle is 16° less than 
the sum of the two equal angles. Find three angles of 
the triangle. 

5. One acute angle of a right triangle is 12° more than 
twice the other acute angle. Find the acute angles of the 
right triangle. 

6 Two cars that are 600 km apart are moving towards 
cach other. Their speeds differ by 6 km per bour and the 


cars are 123 kia apart afteré hours. Find the speed of 


each car. 
QZ. The keagth of a rectangle is 4 times its width, The 
Perimeter of the rectangle is 150 cm. find the 


dimensions of the rectangle. 
‘Suppose length of rectangle 

+ xem 

=yon 
According to the given conditions 

ax =y 
and e+ 2y = 150 
Mus | 4x-y =0 ® 
2x t2y = 150 iy 

Writing the equations in mairix form. 


ie al (iol 
ae 


wee aly Fhe fsfe-[] 
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= (4X2) - 12D 
=84+2=10 


2 i 
tre) +Ley 
jo" } taf 58) 


-2 4 
ww) +0150 
woh age 


fo 45 
“lo a 
x] fas 
UE] 
So. xe15.y =60 
Thus widh = 15 em 
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Length = oem 
Using Cramer's Rule: 
dv-y <0 
Wwe = 150 
n -[ 1 
22 


«Loo 7] 
tse 2 
a ee : 
2 150 
ly -| 
ur =f 


= (442)= (- 10) 
=8+2=10 


So. x= 1S y = 60 
Q.3. Two sides of 4 rectangle differ by 3.5 em. Find the 
dimensions of the rectangle if its perimeter is 67 cm. 
Suppose: 
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Pilot Superone Mathematics 91 Class 9 
Length ofarectangle vem 
Width of a rectaugh yc 
According to the conditions 
yoy BS 
amt 2r+ dy 7 
Writing the equations in matrix form. 


xoy |] [55 
Qxedef > | 


[33 
le 


(2-H 


1DeQeg 
AX =B 
X -A'B 
t 
Aga =|? ] 
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Pilot Superone Mathematics 92 _Glass 9” 


2 Z 
203, “167, 
[? 5) 45167) 


i 
#335 +~167 
eerie 


Width - [Sem 


Cn 
I 2) 


mes | 


BS 2 
tT 
N z ~ U2) =f HOY 


242-4 
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Pilot Superone Mathematics 


_ 16) ~ (23.5) _ 67-7 
e rn S 


60 _ 
oD a5 
So, 18.3.¥ = 15 
Length - 18.5 om 


Width = 15cm 

Q.4. The third angle of an isosceles is 16" less than the 
sum of the two equal angles. Find three angles of the 
triangle. 

Solution:- : 
Suppose measure of each equal angle 


a a 
Let third angle =y* 


e According to the conditions 
SS dey =16 
ary 180° {sum of the angles) 
“N 


y Writing the equations in matrix form, 
* [==3]-Lin] 


dery} [180 


Visi mrvewdovintondclassnotes.com for Notes, Oki Papers, Home Tutors, Jobs, JT Courses & more, 
(Page 71 of 80) 


‘Wnitten/Corrposed by: - Contact ¢ 0313-S665666 
Website: wwe. dowmoaddassnotes.com , E-mail: 


MATHEMATICS FOR 9™ CLASS (UNIT # 1) 


EalESES 


Let AX =B 
where 4e{7 Tv a] * ree 
24 y, AsO. 
2 =] 
AR = 
IAy b | 
= 20). 9Q) 
=242=4 
AX = 
xX SAB 
agaeyf f 
len 2 
it 
at wAGLA [+22 
tAT 7 
Lied 
-|7 4 
re? ; 
“Lag. 
X =A'B 
iv 
ule 3 ie 
-2 2| Lise. 
tog 
Tb) whens 
“|-2 ? 
rT > 
ter BOD 
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So. = 49" 
y ~82 
Measure of each equal angle = 49° 
Measure of third angle ~ 82 
Using Cramer’s Rul 
dey 
aery = 180 


ob] 
27 
a «ff -F 
ii |ia0 i 
2 16 
Ay = 
El 


- diese 
~* 1Al bal 


\ = ayy 
AY : eum 142) 
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Pilot Superone Mathematics: 96 Class * 
[2 16 
_lAx| _ [2 489} 
* “Tal a 
__ (2)(180) - (1602) 
4 

So, x= 49,y = 82" 
Measure of each equal angle = 49” 
Measure of thied angle =82° 


Q5. One acute angle of a right triangle is 12" more than 
twice the other acute angle. Find the acute angles of 
the right triangle, 

Solution:- 

Lel one acute angle 


and the other acute 
angle = 
according to the conditions 
xty ©90° 
x Fy-12 
or tx-y =+12 
and aty = 90 


Writing the equations in matrix form. 


ae al 
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Pilot yupecune Mathematics 97. Class 
: 2 A 
PRD S| g 
“(K1-CIKL) 
224153 O 
AX =B 
X -A'B 


ar 3 

fis 

-)3 3 

= 2 

1 33 

x -A'B 

Ca 
: _}3a 3 f-r 
“fob 2 bea 

33 


; , rates gor 
n° ae 
st sea 
> Ape 


x} [os 
So. x 26.3 ° 64 
‘One of the acute angle—26" 


“ 1 ! 
ESE 90) 

0 Aras 

: 2 

3 
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Filog Superone Matheman, —__ 98. = Clase" 
Other aeute angle of ~ 
Using Cramer's Rule: 


~ {290} -{-1210) 
3 
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Pilol Supesne Mathematics 99 


Iya 


Seo 264 OF 
One ueute anche 35” 
Other acute angle ot 


Q.6 Pwo cars that are ilthin apart ace moving ow ards 
cach other. Pheir speeds differ by 6hm per hour and cars 


are (23lam apart after 4 ! hours, Find the speed af each car, 


Solution: 
Letspeed of une cary kit be 
Speed of the other var chin hr 


" , 4 i 7 
Distance emered by first ew in 4) hours 2 5 doe 


Distaney coy ered by the other car in 


° 
a hours Am 


X 9} 6 (Firsteonditions 
oO 9 
ghee 600 123 ¢Sccoml condition) 
ye pea 
ee ca a 
reve d7?« 3 
vere 106 
and 
oe 


Writing the equations in matris form 
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100. Chass oY 


dy li dah 
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\ 
BG) | 


1 
10611 abl 


Oe x 
speed wnt car Sokm br 
pean rear <n hr 
ssinagt? ers maw 
Ks 
~ y 106 


6 


Wo 
6 


ut Yea 1-day 
mteh yr 
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Claas 
J ool 
_ 0 
HOG Ly hte 
Wee ID ne ?, 
a > 2 a 
1 Tw 
‘ 1 
vor atts 
6 tou WH 
so Sy 


speeofthe fintcar 36k hr 
speed of other car Stkm br 
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Pilyl Superune Sthonanigs ty =a Alay) 
REAL AND COMPLEX NUMBERS 
Real Number 
Set of Natural Numbers 
ey Sete é Natural Nunbers 
Set of whoke Numbers 
Woy pg og “ 
: Set of Integers 
ats OP ee a ae 
4 Rational Numbers 
v Bie PEL supe tt 
Irrational Numbers 
eo vel Pagel rgrtt 
For example. Y3 3 J 
Real Numbers: 
The union a and is a set of roa numbers, 
7 iis denoted by &. 
Rog 
NOW se. 
For cach prime number p. yi is an irational 


number, 


Gil) Square root of all positive mmsquare integers 
are irrational. 
fa) Types of Rationat Nnmbers 
The decimat representation of rational numbers are of 
Wo Wipes. terminating and reeurring. 


watery: a 
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Pilot Superang Mathematrgs 2 Class ¥" 
fH Ferminating Decimal Fractions 


the decimal fruction in which there are finite number 
oF digits mm its decimal part is ealled a terminating 


4 Bi 
decimal liacion, Kor example 5 and 0 


(iy Recurring and Non-terminating Oecieval Fraction 
The decimal fraction (nom-tenminating | in which seme 
digits in the same repeated agat in the same 
order in ity decimal part is called a recurring decianal 
Traction. Kor example 5 BENS 
(bj ferational Numbers: 
Decinal represemtation for irrational numbers are 
neither tenninating aor repeating in blocks. bor 
example: V2 F44245562 
mande 
‘View seam covinloadalnssnstasaon for notes, old Pap 
F Notes, Old Pal ome Tutor: ie 
Gea Ota tgs Homi hae Atay TF Wont ak nen 
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Pilot Superone Mathematics 333 Clas” 
Exercise 2.1 
Q.1. Identify which of the following are rational and 
itrational numbers 
o 8 ww t (iy ox 
1. 
f 7. 


w Fw 25 (ip 29 
Solutions: 
1 os 


ro 2: 725 (Rational) 


V3.0, 29 (rational) 
@.2, Convert the following fractions into dectmat fractions, 


iz. 
o 3 w 4 ww 2 


oeiee af 
Ss 


205 
oe o 
Sotution:- 


ww IT ow 
2 25.1700 


iy) 3g 
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25 
te 
- 44.5889 


4) 


Spit 


a 
- 6.625 


65749 
2b 2 oom 
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0.3. Which of the statements are true und which are false? 
2. A 
@ 5 48 an irrational number. 


is an irrational number. 


@ is a terminating fraction. 


3 dg. 
(iv) 77 is a terminating fraction. 


Sotution:- 
(@ 2 is an irrational number Fake 
3 
(i) zis an irrational number. True 
i ; 
(iii) 5 is aterminating fraction. False 
ry 
Explanation: 
ur 
9.000 
9 
ie 
° 
“10 
t or 
§ Of — nonterminating, 
oy 3 is a terminating fraction True 
Explanation: 
35 
* 3.00 
28 
26. 
i 
x 


0 4 isa rccuming fraction, False 
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0.4. Represent the following numbers on the number fine. 


“a 


(o) 
(iii) 


4) 


4 

a } @ 3 8 
3 = 

wy -22 25 09 NB 


2 
‘fo represent the rational number 5. divide unit length 


between Vand / inte 3 equal parts 
“Take 2 parts on right of 0. 


Point M represents 3 ‘on the mumber line in the 


following figure. 


Represent fon the number line. 


‘To represent the rational number ~ q divide unit tength 


between 0 and — 7 into 5 equal paris. 
‘Take 4 parts on left of 0". 


5 4 seas 
Point M represents - 5 on the number Tine in the 


following figure. 
4 


5, 


0 2 
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Biol Superone Mathematics 4i7 Class 9" 
id 
Mili) Represent 1; on the number tine. 
Solution:- 
3 3 em 
#5 - 14 F therefore. 75 lies between / and 2 on the 
number line, 


u 
‘The distance between / and 2 is divided into four equal 
rams. From /. we take 3 parts. 


Point M represent a on the number Tine, 
5 
Mie) Represent ~2§ on the number tise. 


5 
Rational number — 2% lies between - 2 and - 3. 


We divide the distone: between - 2 and 3 into eight 
equal part and take 5 parts from — 2 


3 
'€ t > 
2 on a e@ i z 
J 


4) Represent 21 on the number line, 


Number 2 lies between 2 and 3, Divided the distance 


between 2 and J into 4 equal parts. Take 3 paris from 2. 
4 


(ge a 
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jlot Sunes nics 
3 
Point Vf shows zon the number line in the above 
figure 


avi) Show AS on the number line. 


() Construct aA.048 which DA = 2units and 1 BATt 
fi) Take 0 us centre and draw aa are of radius OB. W cuts 


the number line at Mm OF =V5. 
(mn 08)" (OA)? + (or ‘ABY! (Pythagorean Theorem) 


imOB dts 
- moa-N3 
Thos m OB = mo = N5 
Q5. Give a rational umber setween ands 
5 
o, 


(pontine fa snarnber & hhas been shown between @ and 7 
by M. 
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ot mati a 
(2 on tine 4 wumber 3 has been shown between 0 and J 


by Af. (the same interval) 
Resutt 


P 
There are a number of rational numbers between pad 


2 porexample: 32. 38 39 60 
7 Porexample: Foy. 5 Py 
Q.6. Express the following recurring decimals as the 


rational number t where p, q are integers ond q #0. 


Oo os ww ORF 
Soisetion:- 
6 0s 
Let 
That 
Only one digit 5 is being repeated, we multiply by 10 
on both sides, 
¥ = 0.5555. 7) 
and fOr - 0.5555.) x10 
That ¥ = 5.S555.. w 
Subtracting (i) from (fi) 
Kas 
yal 
9 
om) OF 
Let x On 
That x = 013131313. 
Here. 2 block of /3 is being repeated, we multiply both 
sides by 100. 
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5-08. BB 


ox = 13.73.75, 5B 
Subtracting (i) from (ii) 


Wor - x= 13 
9% +13 
tas 
eae: 
O13 © G9 
tii) 0.67 
Let 087 
or x = 067676767. 
Here. a block of 67 is being repeated, we multiply both 
sides by [U0 
=U, 7676767 nnn iD 
Ox = 67.67676767.....(40 
‘Submracting ()) trom (4) 
100e - x = 67 


‘Thos: 


Properties of Real Numbers 
(a) Properties of real numbers wor addition. 
{) Closure Property 

ai beR Vober 
(i) Commutative Property 

atb=b+e Vader 
(lip Associative Property 

farbpte cat Gre, VabCER 
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ilo Mache Class * 
(iv) Additive ldenaaty 
a-d-a-0-a YaeR 
{Gis calied additive identity) 
(AMS Javerse 
asf-o=9 fara 
Properties of veal numbers under multiplication 
()— Clesnre Property 
abeR a veR 
(i) Commutative Property 
ab: do ra ber 
Gil} Asseciative Property 
fabic atte) Va. bc eR 
fiv)  Mualtipticative Iefentity 
awatiaa=tra vaeR 
(vy) Maitiplicative Inverse 


axt-i-tnaveeRandax0 


a 
() Muttiptication is distributive over addition and 
subtraction, 
: rah cek 
ath +c) ~ ab + ac (Left distributive law) 
(a= bye —a0 + be {Right distributive law) 


Propertics of Equelity of Real Numbers 
{9 Reflexive peopesty 
a-avaeR 
(i) Symmetric Property 
la ~ sthen b - a Va, beR 
(i) “Vearsitive Propowy 
Ifa =bandb-¢ thena=¢ YabcER 
(iv) Camcellation Property for Addition 
Wa-cthnate-bte vaheeR 
(9) Multiplicative Property 
Wa =h then ac = be. Va,b,c ER 
(vi) Cancellation Property for Addition. 
Wa +b=6+c,thena=b, YabceR 
(vi) Canweltanion Property for Multiplication 
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en ee 


Pilot Superone Mathematics _322 Clase 9° 
Wace - be,c#Othena- va bceR 
- (co) Properties of Inequalities of Real Nambers 


«f inequalities of real numbers are as 


fay Trichotomy Property 
voabek 
a<b oo  a-b or arb 
(i) ‘Transitive Property 
PoabaceR 
() a<hadh<e mace 
(b) av badb~c are 
(iii) Additive Property 
v a bceR 
fj a<bmasecbte and 
a<bmcrascrh 
fb) a>boarcrbte 
ar>haetarcth 
(iy) Multiplicative Property 
(@) VabceRande>O 
a> b>ac> be 
@>b=ca>ch 
fila <b ac < bc 
asb=>ca<ch 
()¥  abceRande<o 
(Ja>b-2ac~ be 
a>b catch 
(ja <b 3.0 > be 
ax b sca> ch 
fv) Multiplicative Inverse Property 
v abekandat0,b40 


4 


Ey 


i 
fa) acbeot>t 


a) arbetet 


pera, 
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Pilot Superong Mathematics 123 Class 9" 


Exercise 2.2 
Q4. Identity the property used in the following. 
fi a1b bta.. 
fi) fable - athe) .. 


Gili) Txt 
(o) Seppo oc xEW 
fp ab=bi 


wip here eestor 
(iy 50-5720... 
(wit 7x £ at... 
{xy a>b=ac> bele>Y... 
Solution:- 

] atb=b+a........ (Commutative w.r.t addition} 
(ab)e = afte) hy {Associ 
Pxte7. (Muhiplicative w.ct Identity) 
(iy) x? yorx=yorx<y., (Ttichatomy) 
! (9) ab = bam. (Commutative wart Multiplication) 
fe) atrg=btcoma-b. 
(Cancellation property of addition) 

(Additive inverse) 


w.rt moltiplication) 


Wid F4(-5)=0 
- fy 
(itt) 7x5 =? 
(&) a> b ac > be fc >0).. 


(Multiplicative inverse) 


(Multiplicative property) 
Q.2. Fill in the following blanks by stating the properties of 

i real numbers used, 
y x + 3ty—x) 

saxt3y 3x, @ 

= 3x~ 3x + 3y, rr) 

=O+ iy, (ii) 

=} (iy 
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Pilot Superone Mat| hematicy 24 = Class 9” 
Wax +3y-3) 
- sek 


Distributive property of multiplication over subtraction. 
ti = 3x + By- de 


~ 3x 38+ 3p (Commutative) 
(iti) 3x -3e + By 

0+ 3y (Addition Inverse) 
(oy 07 3y 

+ By (Addition Memity) 


Q.3. Give the name of property used in the following. 


ai . Additive Mdentity) 
mo AGe4)-(4)e-(3)0)- 


fly e(~2)=0 : 
fey V9.3 is areal number. 
(Closure property vert multiplication) 


o (45) 
(Multiplication Inverse) 


Concept of Radicats and Radicands 

Mf n is positive integer preater than | and a is a real 
amber, then any teal number x such that x” - @ is 
called the ath root of a, and in symbols is written as 


(Additive Taverse) 
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In the radical Yar, the symbol Yi is called the radicat 
sign, 1 is called the inden of the radical and the real number 
aunder the radical sign is valied the radicand or base. 


Note 


Ya vs waually weitten as fa 


Properties of Radicals 
Leva, 6 € 8 and m, be positive integers. Then, 


ee 
O Wee 


tig Ta" 2 (fa 


a 


(i) Ra 
vi at 


| 0" 
a 
49 
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Exercise 2.3 
* he Write each radical expression in exponential notation 

and each exponential expression in radical notation, 
Do wot simphfy. 
ao 64 fy oF 
(iy - 7° fiy oy? 

@ E6420 64)°% (Exponential form) 

wo B58 (Radiea) form) 

Giy 73 A (Radical! form) 

wm ytedy? (Radicel form) 

Q.2. Tell whether the following statements are true or 
false? 
Osean i 
fy J ¥N7 fin) 

Solutions:- 

2 Res (False) 
cee Explanation 

ay Fe a (True) 
23 8G Explanation 

2G fd =f7 (False) 
Vo -7 Explanation 

ni Ye ast (False) 
Get ae tt Explanation 


1 pers, 
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Pilot Superone Mathemptics. 427 asst 


ax Sy? 
G3. Simplify she following radical expressions. 
o FHS ty 
se 3 ; 77 
gi fe 
an Ed mo ts 
Sotutions:- 
Hy Us 
= sp =p pe 
apse? 
-3 
afi ¥32 
i = (2 97x? 
- (Feat 
| 2 PO Zt 
: 22 
ere) 
be SONS 
ay" 
© Vaz 2 
| Bb 
| 2 
ce 
m jt 
Sting VF 
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—————— 


rye 2 
iy 
Base and Exponent 


Tn the exponential notation o” tread as a to the ath 
powet) we call “u’ a5 the base ond "#” exponent oF the 


power to which the base is raised. 


Laws of Exponent 
Tra, b 2 and m, rate positive incegers them 


(ay = a (aby = ab 
(yg ve0 
da -a" 

4 2d" mw aed 


ad’ -i.g* <j .u00 
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Exercise 2.4 
O.1, Use laws of exponents to simptify: 


(283y°"932)"" 

Q fay mM ay ety) 
Ay tet) 5 aye! 

(9 es S ) 3 ) (31 3° BY" 243) 


y Oe} 


Soturion:- 
ny 2B! 
e967" 
Sy 23 (8 1S 
aes 7? 
prea zie ea 
7 ee 
sity! gitag! 


: "3G ve 
Hi 2? yy) 
fOId x, yory 


wy 
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(4)? 


jew = see 
OP. -B)" 43) 
nd ")@) 

sty sta! ay 
GFR) 

gets 
aaa rt a 

gens gtnet stro gi gt "4 
ee 


MBM. ree ty ay 
2 9x86 
@.2 Show thar 


6)" 66)" 
sas 6)" 6)" 6) 


a ae Sa a 
ttt JOO HE 


=x=1 
3. Simplify: r r 
28 a7y"? (6oy" : (iy. (25)"" 
@ rao"? 47. 9" @ 0g 7 
ay 3? (59! fin @y ad eed 
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(Blot Superone Mathematics 3) ass 


22 rag cat 
39 RP Seo 


86a ey 


= PO STE IIT, 
f 23 23 $a ay 
| “2a ze a? 


3) 


Sti) 
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il fone Mi s i 
a 
einen st. ab 
. pete oer 


Complex Numbers 

A nuniber f= 7 has been found that square of il is 
1" fi is called the imaginary unit. It is denoted by 
(iota) that ? ~ — J. It is not a real number. The swiss 
mathematician Leonard Euler (1707 - 1783) was the 
first 10 use the symbol i for the number Y-7 

Numbers like Val. V=3, V—4 ste are called 
imaginary numbers. 

Definition of a Complex Numbers 

‘Annumber of the form 2 = a + bi where cand B are real 
numbers and (= “/-=7 , is called a complex number. 
Set of Complex Numbers 

Set of complex numbers is denoted by C. 

CH felera+ bi where a be Rand iz f—7? 

The number “a’ is real part and b is imaginary part of 
the complex number at + BF 

“These are denoted as a ~ Re (z) and b = dm (2) 
Conjugate of a Comptex Number 

Conjugate of a + biisa - bi, thens - a + biand 


P-a-bi 
Now F= a + di ke; conjugate of @ original complex 
umber. 
Eguatity of Comptex Numbers 
va bedeR 
Wha + hi =c*dithena-candh=d 
Properties of Complex Numbers. 
OQ ote2 


@ n-ne nst 


(Reflexive Law) 
_ {Symmetric aw) 


Gil) ty zy cpm tsp yoo (Transitive Law) 
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Exercise 2.5 


Oi. Evatuate: 
Oo rf wm 2 ay P 
wm Pm Cat oy PP 

wi 7 

' +P 

. PPG 
-t-W isi 

Hip? 
oa 

= HI =F 

afi i? 

: =f 

i =CUS=1 

Hi (iP 

oy Sy 
BED =Riteol 

im (i 
~ nif xii) 

PE XR HEP x(-) 


wD x1) 
Ww 7 
= PPh xi 


SP xi Ht 
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‘pilot Superone Mathematics 124 Class 
0.2. Write the conjugate of the following numbers. 

fy 2+ Gp 3-5i GH)? 

fis) 3+ -4-i DTT 


Solution:- 
te 
F-2-3, 
"iy 2 = 3-5 
Fades 
26H) z= -4 
zai 


i) 2-3 tH 


2(v) 


2p 2ei-3 


Q.3. Write the real and imaginary part of the following 
numbers. 


@ Fri fp -b dt fip  - Bi? 
fy 2-21 -F wy 2 OF 
Solutions: 


3a) zoded 
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Mal 

Re @) =F im (=F 
Sil) aeolt di 

Re (2) = 1; lun (2) #2 
(iii) zo-3it2 

Re (z) = 2; Im(@}=-3 
3) go 2-H 

Re (2) = —2; hm (z} - -2 
3fv) 223i 

Re (2) =O: Im(z) > -3 
fviy 224% 

. Re ()=2. imi = 0 
04. Find the value of xandy if 
xtips l=4~3i 
Here ip p31 

yes 
an xt l=4 

x-4-1 

x3 
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Exercise 2.6 
» Q.1, Identify the following statements as true or false. 
@ V3N-3-3 


Gi) 

~~ Complex conjugate of ( - 68 + is (- 1 + 6i) 

6) Difference of a complex number z= a + bi and 
its conjugate is a real number. 

fi) Wa~ 1)-@+ i= 5 + Bi, then = Gand b=—I1 

(vii) Product of a complex nurmber and its conjugate 
is always a non-negative real number. 


Sotutions:- 
ty V-3N-3=3 False 
Bi x31 Explanation 


Vavoe 


4G) False 
Explanation 
~ IP ii 
ty i = 1 True 
i Explanation 
~ ys 
=(Ipa-l 
Hiv) Complex Conjugate of (- 6 + P)is (- 1 + 61) 
True 
6148 Explanation 
~6) T=-1 6H 
J{v) Difference of a complex number z = a + bi and its 
conjugate is a real nurnber. False 
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, zratbi Explanation 
, and: 
2 +a-bi 
2-2 * (a+ bi} — (a— bi) 
=a thi-a~ bi 
= 2bi {an imaginary number) 
Hv) We fa— 1) (b+ 31) = 5 + BF 
| Solution:- 


fa—1)—-(b + 3H} -S~ BF 
a 1-b-3i =5+8 


ab -S+ Rit ost 
| ab =6+tht 
& a-6 
and b--H (Trae) 


4(vi) Product of a complex number and its conjugate is 
always 2 real non-negative real number. 
Example: 


wd 1) 449553 

Itisa non-negative real number: (True) 
@.2. Express each complex number in the standard form a 

+ bi, where a and b are real numbers. 

(2 Bip + (2 - Dig 

fii) 25 + 4i) -3(7 + 4i) 

iy —(-3 + 5) - 4 + 9) 

(iy) DP + oF + 578 — 6H? + i 
Solution:- 
2 (2+ 3+ -2y 

= 2+ 3847 -2i 
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22D T HHH AITE 
2) ~(-3 45 4 
~3-5i-4 
3. 4-$i- 9 =~ 1 
tiv} a GP eH i a 
22 + 6+ 31 — 64 
= s otis af OP it 4@)75 
= 2+ 6(- Dit S(-H- 8f- fir apt 
= 2-61 4 HD 6 DE ADE 
=-2 634644 
24 3- Gis Git Fi 
-bedi 
Qi. Simplify anf write your answer in the form a + bi 
@ (-7+3H(-3 + wD 


@ @-V-18-N-4) 
=3i 2 


qiy WS 
@ @ 3 Fa) 
frst: 


3 7 SET 
(2-3 | HY + Bi (- 3+ wD 
2 Hi OF OF 
UW i ROD 
- 2b 23) 6 15-23 
am ae” 
@ ww 
220 my AW 
-6 #6 
26 Wir 4D 
6 Gi -4 2 1h 
3) 330" 
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~ ASF + Gi? 205 x3i 
=5+ 9-655 
=54+ 9-655 
-9-6NSi 
=-4- 695; 
i) (2-31 FH } 
- TMS + 2) {Taking conjugatc) 
M3 + 2i) —3i(3 + 2i) 


=64+4-8- OF 
| =64 4i- 91-6(-}) 
=69 4-H+6 
—# SE 
Q4. Simplify und write your enswer in the form at bi 
243 
@ 4 
.  2=6i AHI 
Oy 345 Fei 


am fie oe, 
(2+ Fit -D 
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340 ass 


(tsp +) 

“: rr 
16-(-) 

B42 + 1d + 

a iat 


No : 
\ are 
27-G—- Bis 
40 = ot 
27 = Witt) _20- Hi | 
Le i 70 Sage. Ft 


« GEE 
i Ges ase-n) (e =Hrig-3 } 
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CHT 


[te 2i-a7? 
ery 


vee 


AR 34 +p 
QO 3Q-3) * Tne 


- Bape 21 + )-3i(t +i 
AHN =F) 14-9 DY Dy 


=e 2ARiHn3? 2-1 3H¢- 
GtO+h #13) (2) 
2+s~i 

"26 
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one 


@5. Caleutate (a) = yztz (x-7 


for each 

of the following. ee . 

z ( r-2ti 

@ore-t foe 

oy O27 
Solution:- 
50 sas 

( 2-0-1 ® 

z=0ri 


(od 


=-(-D 
“1 
247 
-@+HOQ-0 
pris2-i 
(op 2-7 4 
-Qep-(@-) 
e2eri-2ti 


ot 
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fa 
ae aad bead 
@ 1t 
=O-8 
~CP ayer 


4-31 
Sy) ze 20d 


tout @- sy 
244 2-H 
(4 — 33; 
2 
~ 124i) - 312 ~ ty 
4716" 
_ 8-165 -64 + 127 
4-16-D 
8 n22i + 11) - 4-224 
446 - me 
22, 
20" 
Hy 
70" 


i, 
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Glass 


“E 

oe 

1 i 4-12 
“35 * 190 ~~ The 
ws 5 

“joo 4 


Qh Ifz=2+diand w=5~4i,show that 


“ wtb 
(i om (2) 
 4@+7) —jsaxelpanol: 
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fe- is the imaginary part of z 
re24si 

und 
wes fi 
s'wooF46  (Toshow 
¥=2-33 
west 
Now, 
ziw=2e+jirs—fi 
a 
ztw =747 fi) 
Btw = 2-3)+ (5+ 4p a 


Gia) 
We find: 
ew 2:3) 5 te 
2+ 3-34 
ca sf 
=-3-Fi i 
E 2.3 
tats 
2 3-8 rH 
2 H-S-di 
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-3 Fi (ii) 
(From i and ii) 
6Giy bw Tw 
We find 2w 


zw + (24 SIMS - Hi) 
*25~ 4) + 3405-4) 
- 10-85 + 1St- 127 
10+ 7-12-0) 
= 10+ 78+ 12 


= 22478 
Fw =22-Tt @ 
gel 
Ww rst 


(2 - 3yf5 + 44) 
a MS + 4p - 35 + 41) 
i151 ~ 12? 


= 10-Ti- 12-0) 
210-714 12 
=2-7 (i 
ZWwerw (From i and ii) 
ott) €) = (20) 
¥ 
We ting= 
2 24H 
wo Sai 
2+H StH 
SH SH 
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Oe DSL 
OF — eis 
= SH Sits 
25 — 167 6) 
— 40> Es 1S + BDF 
25 ~ 16-1 
i042 eIN- IO 
ME 


24 231 
4 


wy 


? ~3i} (5 — 44) 


Z.. 
N we OP + Fai 
25-167 
10 = Hi = 15E + 12 
ia 25 - fof- HF 
) . £0 - 231-12 


di) 
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6(v) RED 
Lipegie? 3i] 


t 
54d 
2 @isarenl partof2) 
(pene 
6(vi) geen) 
fre + 30-22-38] 
Loy. jae 
L 
Stik 
34 Gisimaginary pan of 2) 
Q.7. Solve the following equations for real x and y. 
@ Q-laryotel 
ip 8 Wary) —- MU 2yr 2h f 
Gi) (3 HP as oy x OT 
Sobution:- 
m (2 Siateryip Fed 
Dx eyh Sitetyy ode 
De dye deh ayo ded 
Dx Di Set yf) td 
Dede ditty cded 
Braye bi tei 
(2x + yp > (Qy- Set - tk 
Beidy 4 a 
and by de = ti 
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uf themagic 
Muttiply ¢7. (4) by 3 and eq fit 
fx he i2 
wy ty 2 
From fiv) + (fir 
fy id 
- 
sani 0, 
Poningy 33 ind 
ma fd 
ax+ t 
ar 
w . 


os) wy 
Tws iy Ht 


70 (3 -2id te» yi) ~ 2oe- 2yiy 4 2-1 

a Set dy 2i-DP We. nis aT 
rhe Bet IW i 2WA-y- 2e ayes DET 
Bee Sats Bieler Hie 2-7 


# Sx 2x + yb a dy! sha Bee P % 
Sort dy Mindi -- 14 OF 
Gs Bi4 ey Ip 242F 

Thus xed -3 a 
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and By 2 2 tii) 
tity idy -2 
Multiplying eq, i) by 2. 


Hy -0 
y 0 
xe -1 
Putting: 0 in eq. fir 
weg ont 
x c-? 
Thus why 


Hitt) (3+ sy - te - vip 

9 Let 16P — 2x ~ Qyt 

Oe Mi + 1-1) dee BR rx -yi=0 
912-16 ery ©0 

sive yt + 16-9 Mi 


det yi 7-24 
Thus ~3x +7 a@ 
and y --2 (a 
7 
Sa From fi) 
o* 
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Pilot Superune Mathematics 987 Class 9 


LOGARITHMS 


Scientific Notation: 


Scientist have developed a concise precise and 
vonvenient method to write very small or very large 
mumbers, that is called scientific notation of expressing 
an ordinary number. 


A number in the form a x ¢f where [Sa < 10 and nis 
an integer in called the scientific notation. 


Exercise 3.1 
QL. Express each of the following numbers in 
Scientific notation, 
: $700 49.300,009 
96,000, 000 HOD 
83, 000 00643 
0.0074 60. 000, 000 
B.00000000395 ( Z5oie 
"  Sotution:- 
. 1) 5700 
2 = 5. 700 x 1000 
aS? xi? 
Liy 49, 800. 000 
+ 4.980000 x 10080000 
= 498 x10" 
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Iti} 96, 000, 600 
9.600000 « 10000000 
- 96 x10" 
Hiv) 416.9 
4.169 x 100 7 
L1OY IP 
ty 83000 
= 8.3000 x 10000 
BR x19 
Nv) 0.00633 
Ee SS 6.4810 
i¢vit) 0074 


Fe pn 4se® 
60, 000, 08 
= 6.0000000 10000000 
-6x10 
Hix 0,00900000395 

595: 295 


Fooqq0000 © 10° 


Mii 


275000 
100 “025 


Q.2. Express the following numbers in ordinary 
notation. 
fe oxi! (iy 3.06 x 10" 
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Pitor Superone Mathematics 159 Glass 9° 
fig 9.018 x10 * fix) 7.865 x 10% 
Sotution:- 
My 6xiot 
-6 <a ~ 0006 


2) $.06 x 10 
= 50600000000 
Dili} 9.018 x 107° 
= 9.018 qe = 000009078 
2fiy 7.865 x 10° 
=786500000 
Logarithm of a Real Number 
If a = y, then x is called the logarithm of "to the base ‘a’ 
and is written as ogy =x, where a > Qa #] andy > 0. 


le @=y 
then logy =x and 
if logy =x 
then @-y 


‘Thus o* = y and /og, y = x are equivalent equations. 
a = yis exponential form and 
Jog, y ~ xis logarithmic form. 


Remember: 


a =] = Hog,’ +0 and 


a -a= log.'>F 
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Exercise 3.2 
Qt. Find the common logarithms of the following 
numbers. 
(232.92 (i) 29.326 
fii), 0.00032 {iy ~ 03206 
Solution: 
1 fog 232.92 
(@ Integral part has three (3) digits 
ch-3 172 
(ij To find mantissa, we round off. 232 9210 232.9 


Log Table Mean 
Sa at 7 ifferemces 
(_ Jor? 37F 5 6 7 8 of restsern 


gon 

| 2B 5655 L 17 

7) "We sce the Jog table and find the row corresponding to 23. 

fix) We proceed horizontally and reach column 
corresponding to 2, The number at the intersection in 
3655. 

fv) Proceeding ahead we find a number in the mean 
difference column under 9. It is 17. Mantissa is $635 * 


17 © 3672. 
«log 232.92 = 2.3672 
Al) tog 29.326 
4) Integral part has (2) digits. 
+ che 2 -del 
Gi) To Find mantissa, we round off 29.326 to 29.32 
Log Table [— Men 
era Pe |_Difterences 
“orp e ese Ta [i2siserae 
+ 
29) 1669 4 
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tF 

(ii) We ead the tog ble and find the row 
corresponding to 29. 

div) We proceed horizontally and reach column 
corresponding to 3. The aumber at the intersection is 
4669. 

(@) — Proceed ahead and we find a number in the stiean 
Gifferencescolumn under 3.Itis 4, Mantissa is 
4669 + 4 = 4673 
1 Jog 29. 326 = 1.4673 

J ffii) log 0.00032 

(@ ~— There are three zeros on the right of the decimal 

point:- 


ch=4 
Log Table 


Mean 


_|_ Diftereaces 

Or2F as ores 123456789 
t_ [4 
32 | 5054 


Gi) Corresponding to 32 in the log table, we (Proceed 
horizontally and under O find a number 5051, 
Mantissa = 5057 


Thus [og 0.00032 = 4.5051 

10) fog 0.3206 

@ The integral part of 0.3206 is ‘o” and there is no zero on 
the right of decimal point. 


Log Table Mean 

Differences 
; [ O12 3 «5 6 7 8 9 | Ti3050789_| 
[oe 5052 a 
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Gi) Corresponding to J2 in the tog table, we proceed 
horizontally and under Ofinda = number 5051 
(iii) We procced ahead and find in the mean difference 

column under 6 number 8. 
mantissa = 5951 + 8 = 5059 


log 0. 3206 = 1. 5059 
Q.2 If log 31.09 = 1 4926, find the values of 


following. 

@ — Ing 3.109 (i) (og 310.9 

(ii) fog 0.003109 (ix) 10g 0.3109 
Solution:- 
Q Jog 31.09 - 1.4926 (Given) 
28) Jog 3.109 = 0.4926 (Mantissa does not change) 
Bo) Jog 310.9 - 2.4926 


Yili) log 0.003109 = 3.4926 


2G log 0.3109 - 1. 1926 
2.3. Fld the numbers whose common logarithms are: 


3.3621 (7.7427 
34) Let the sannber= x 
loge + 4.5622 
here ch 3 
Anti-tog Table [Mean 
Differences 
TUPI TS ET BS [123456789 


56 3048 2 

() Corresponding to .56 in the antilog table, we proceed. 
horizoniaily and under 2, find a number 3643. 

(i) We proceed ahead and find in the mean difference 
colurmn under 2 number 2 
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Now 3648 ~ 2 = 3650 
ch - 3, therefore, there are four digits in the number. 
Required Number x ~ 3650 
5tii) Let the number x 


logy -2.7427 


here ch =2 
‘Therefore, there will be ONE zeros on the right side of 
decimal point. 
Antilog Table Mean 


Differences 
O23 45678 9 |[FIsSS6TRT: 


a} 5821 y ! 
(i) Corresponding to 94 in the aniilog table, we proceed 
horizontelly and under 2, find a nuntber 5527. 
Gi We procecd ahead and find in the mean difference 
columa under 7 number 9 
Now $527 1 9 = 5530 


ch 2 . therefore, there are four digits in the number. 
Required Number x = .05530 
Q.4. What replacement for the unknown ox cack of the 
‘following will make the statement true? 
@ logs 81h. Gi kegs 6-05 
(iii) logsn 2 (yy 1 40 
4) fogs81~L 
3-87 (Writing in the exponential form) 
ax 
a bod 
Mi) log.6 = 0.5 
6 =a‘ (Writing in the exponential form) 
6 =ai? 
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6 =a 
@ (2%)? (Squaring) 
362 al? 
36-4 
‘Thus a=36 
Mil) logs" +2 
n= 5? (Writing in the exponential form) 
n =25 
ay tt = 40 
3 = log 40 (Taking log) 
plog 10 = J. 6021 (using log table) 
p=i6ou flog 10-1) 
OS. Evaluate: 


o tong (tog 512 whe base 242 


L 
5 loge 73g 
Let x = log;'™ 


ps te . 
2-398 (Writing in exponential form) 


rg 

re 

Thus 2=-7 
5 fog 512 to the base V2 


Let x + log 
(AD = 542 (Writing in exponential form) 
A212 2 F = S12 
Wee =512 
aly <8? 
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Hence x =3e2=6 

@6. Find the vatne of x from the following statements, 
@ togs*=5 fi) doze? =x 
i) togeP =F fem) logs =z 
(log s*=4 

6H) logzx =5 


(Writing in expouential form) 
fii) . 
(Weitiag in exponential form) 
S(itiy 
(Writing in exponential form) 
Thus 
Sty) 
(Writing in exponential forra) 
Thus 
6(y) 


x =3' (Writing in exponential form) 
x 
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(Laws of Logarithm) 
Law (i} 
foga'™" = loge” * lope” 
Proof 
Let fog.” =x logs 
a Gam (ip 
and a=n (i) 
Gxd =mxn from (i) x Gi) 
a? = mn 
loge™ =x +9 (Writing log form) 


= loge” + fogs” (Writing values of x,y) 
Law (ii) 
Joga” = fog,” ~ loge" 
Proof: 
Let log” =x 


and loga” —y (Writing in exponential form) 
asm ti 
(i) Dividing @ by Gi) 


a? a (Writing in log form) 


log.’ = x (Putting values of x y) 
loga™" = log.” ~ loge” 
Law (iii) 
tog’ = ntog.” 
Proof: 
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or =m w 
d@ =n" 
= fay" From (i) 
d =d" 
a =a" 
So x =m=ny 4 
log” ~ n tog.” 
Law tiv} (Change of base) 


7 - loge? 
fog.” = logs" x logs aT 
Proof: 


Lot loge'= 3 => n — BF 


fogs Me foga' = xtoge’ (Taking log 10 base a) 
toga" - logs" log.® 
loge! » loge’ = tog, = 1 


i 
or fogP = leg? Putting value of foga’ in (i) 
toga bog? 
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Exercise 3.3 
Qt. Write the following into sum or difference 
15.2 
@ keg (A~B) )  'oe595 
2E XS 7 
Gy bo ty teats 
is 25 x47 
og (i) ee 35 
Solution:- 
1@ log (A xB) 
= log A + log B 


15.2 
1B los 305 
= log 15,2 - log 30.5 
25x5 
ity bog 3 
~ log 25 + log 5- logs 


iy} wad 


75 
7\4 
~ we() 


5 fog? ~togi5} 
a 


(2Z, 
toy tog 


= tog(22}! ~ logs? 


= L 1og2? - Stog5 
25x49 


a) 
= [og 25 + tog 47 ~ log? 
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O.2. Express as o single logarithm. 

log x ~ 2iog x + 3tog (x + 1) - log (x ~1) 
Solution:~ 

log x — Hog x + 3logts + 1) —log(x’ - 1) 

+ logx - loge’ + log(s + 17° —log(s’ — 1) 


ot 


3. Write the following in the form of a single 
logarithm. 
@ log 2 +logS (i) log 25 -2log3 
(Uy 2logx—3 logy (fe) log 5 + log 6—log? 


Solution: 
3@) log 21 + log 5 
= log 21 x5 
Sf) log 25 -2log 3 
= log 25 —tog? 
25 
alg 
3) Qlogx -3logy 
=logx”— logy 
ca 
o log 3 
tiv) log $+ lag 6 ~log 2 
\ iia 28 
? 
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Q.4. Calculate the following: 
@ ‘logs? xlogz 8! (ii) fogs 3 xtogs 25 
Solution:- 
40) fog32 x log: 81 
log 81 _ tog 3 
fog3._‘logd 
segs _, 
Togs 
Ail) logs 3 xlogs 25 
_fog25 tags? 
jog 5 ~ log 5 
7 2logs _ 2 
Togs 
Q5. If log 2 = 0.3010, log 3 = 0.4771, log 5 = 0.6990 
then find the values of the following. 
@ = fog 32 Gi) log 24 


afi 8 
Gi tog [oh @) logy 


(vy) log 30 
Solution:- 
Sj log 32 
= log? 
= 5 log 2 = 5(0.3010) ~ 1.5050 
SG) log 24 
= log 8 x3 
= log F <3 = dog?’ + log 3 
= 3 log 2+ log 
= 3 (0.3010) + 04771 
= 0.9030 + 0.4771 = 1.3801 


s(t) woof 
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=4 fog? + log 5 —log 3} 0, 
400 3010 + 0.6990 - O4771} 


= 4 (5229) = 0. 2615 


Sty) ogh 


= log 2’ ~1og3 
a log 2 — log 3 = 310.3010) - 0.4771 
= 0.9030 - 0.4777 = 6.4259 
Ste) log 30 
= log 2x3 x5 
= log 2 + log 3+ log 5 
4 = 0.3010 | 04771 + 0.6990 
=L4771 
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Exercise 3.4 
Q.1. Use log tables to find the vatue of: 
@ 0.8176 x 13.64 (ay 789.5)" 
co) Sea tiy —-Y2.709 x7. 339 
(.23)(0.6975). , —_f0.7284* 20.37 
o fos Fs 
oy _Bix¥f92 , (438) 40056 
tied 127x246 tds (388) 
IQ) OBITE x13.64 
Let x = 0.8176 x 13.64 


logx ~log(8176 x 13.64) (Taking log) 
+= log 8176 + log 13.64 


= T9125 + 11348 
fog x 0473 
Antilog (log x) = Antilog 1.0473 (Taking anti-log) 


Jogx = log (789.5)"" 


i 
= 3 fog 789.5 


= d 2.8974] = 0.3622 


Antilog (log x) = Ansilog (0.3622) ~ 2302 
0.678 «9.01 
0.0234 
0.678 9.01 
Let 2°" 90234 
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1.578 x 9. 
j tage = log FBO eine tog 


~ log 0.678 + log 9.01 —tog 0.0234 


= 78312 © 0.9547 — (23692) 


= 1.8312 + 0.9547-2 -. 3692 

B—1 + 8912 + 0.9547 + 23692 2.4167 
Antilog (log x) = Anitlog 2.4167 Taking anti-log 

x= 261 

Gey 92709 0239 
Le x= Y2.709 «Yr 239 

= (2.709) x (4 239)" (Taking log) 
fogx = log (2.709)"5 x (1.239)'7 


i Z 
= 510g 2.7094 5 log 1.239 


= } (0.4328) + i (0.9931) 


( = 0.0866 + 0.0133 
fogx = 0.0999 (Taking anti-log) 
Antilog flog x) = Antilog 0.0999 

> 1258 


(1.23)(0.6975) 
1) 0.0075)71278) 


(1.23)(0.6975) 
| Let x= ‘9 007571278) 


(1.233(0.6975) 5 
i loge = 108 0 O075)(1278) (Taking log) 


| tage = log 1.23 4 log 0,6975 —tog 0.0075 ~ logi278 
i = 0.0899 + 7.8435 - (3 .8751)— (3.1065) 


0.0899 — 1 + 8435 + 3 ~.8751 3.1065 
~ ~ £0482 = -1.0482-1 45 
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logx —2 9518 


Antitog (log x) = Antilog 2.9518 (Taking anti-log) 
x =.089 


7214x2037 
tony foZ2tAx 2037 
we 608 


Let x= HOZeDOT? 0, 
t 60.8 


0.1214 x 20.37\"? : 
lo (o.2214 «20.37 | (Taking lou) 


fogs = L hog. 7214 + log 20.37 —log 60.8] 


; {1 8582 + 1.3090 - 1.7839] 
oS pd + 9582+ 1.3090 ~ 1.7838) 
= 4 06167] = -0.2056 


0.2056 - 1+ 1 = 7.7944 


Antilog (log x) + Antitog 1.7944 (Taking anti-log) 


0 x 6229 
83992 


wit d 
Tartine 


ter x= BH 
4 ; TI7xY246 
83 x 93)"" . 
ere (Taking tog) 


i 
logx = log 83 +4og 92 - log 127 ~ Glog 
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Guten 
| ~ 19191 +4 1.9638)- (2.4038) - i (2.3909) 
= 1.9194 + 0.6546 — 2.1038 0.4782 
| ~ 2.57372 582 = - O83 =~ 083-147 
logx -7 9917 
Antilog og) = Antilog T9917 (Taking anti-log) 
xO SEE 

(4387 JO.056 

1388)" 
ye (ABI M0056 

£388) 


x ~ B38 = 1.056)? 


1388; 


Atv 


Let 


i 
logs = 3 logi38 +5 log 056) ~ 4 fog388 (Taking tog) 
io 
| > SROMS) +5 (2.7482) 40250865 
| ~ 7.9245 + T3741 — 10.3552 


» 9245 — 1+. 3747 — 10.3552 
| log x = ~ 3.0506 = -3.0566—] +7 


~ 4 9434 


Antilog (log x} = Aniilog 49434 (Taking anti-log) 
X = 60008778 
0.2. A gos is expanding according to the law po" = C, 


find C when p = 80, yearend 
: Solution: 


wen dovinlosdcingEnotas.som for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
wen (Page 19 of 23) 


WnitteryComposed by: - 


Contact # 0313-5655666 
website: 


E-mail: 


MATHEMATICS FOR 9" CLASS (UNIT # 3) 


log C= log 80 +2 bog tt (aking log) 


= 1.9031 + 4 90.4970) 


= 1903 + 24578 


= 19031 + 0.6143 
logC = 2.5174 
Anuilog (og C) - Ansilog 25174 (Taking anti-log) 
C =3292 
0.3. The formate p — 90 (5 applies to the demand 
of a product, where q is the nuduber of units and p 
is the price aff enc anit. How many units will be 
demanded ¥ thee price is Rs 18.087 
Solsstion:- 
p= ose" 
18 = log 90(5)7™* Putting p = 18.00 
log 18 = 90(5)*™ (Taking bog) 
= (og 90 + log 5? 


log 18 = log 99—4y og 5 


1.2552 = 1.9542 —f; (0.6990) 


= 1.9542 - 06994 
0600q = 1.9582— f.2552 
06994 = 6990 


-410 Units 
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Pilot Superone Mathematics 177 chs 
2 
Qt. A=’ sind A, when n= = and r= 15, 
7 
Sotution:- 
Aone 


2 
Putting n -*2 p15 


ea > 
A APxASP Coking togy 
= log 22 dog? + Dog 15 
*ASA2S ASIST + ALL TGL 
43424 ORAS) + 2.3522 
fog 28494 
Aniilog dog 21~ Aniilog 28495 (Yaking amti-logy 


a 
i, 2 
OS YH 3 rh, find V, when a=F,9=25 andh=42 
Solution: 
r perk 


Putting values of h, 2 x 
a 
Bp as x42 


fag ¥ boyd x = (257 x42 (Taking logy 
fog 22) Mog 23+ log 42 tog} tog? 
13424 © 40.3979) » 06252 -O4771 ~ ORAS] 
134249» YS + 6232-14777 845) 
fog 4.4302 
Aniilog (log V9 Aniitog #4392 (Faking anti-tog) 
boa 
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MATHEMATICS FOR 9" CLASS (UNIT # 4) 


Mathematics 185 Class 9” 


ALGEBRAIC EXPRESSIONS AND 
ALGEBRAIC FORMULAS 


Pilut y, 


Types of Algebraic Expressions 
{i} Polynomial expressions, 
ii) Rational Expression. 
(iii) Irrational expression. 

(i) Polvnonial expressions. 

A polynomial consists of one or more than one tems. 

‘The exponent of variable or variables is sero oF positi 


integer, For example 12. - x, 3x - dy x". 28 4b V3.8 are 


1 1 
t=. 3% ee and 
x Ye 


2 
polynomial expressions. where as 


35x © are not polynomials. 
x 


(ii) Rational Expression. 


eis a rational expression where as p(x). gtx) ant 
qe 

polynomials and q(x) # 0. 

(iii) Irrational expression. 


If an algebraic expression cannot be written in the form 


BY a where pix). q(x) are polynomials and q(x) #0 in culled 
x 


an irrational expression. For example Vx . x”. Yx°y? and 


are irrational expressions. 
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Exercise 4.1 


Q.1 — Adentify whether the following algebraic expressions 
are polynomials (Yes or No} 


w 3+ hs (iy 3x! bP ave 43 
x 
(iy 23x + V2 (wks 
Ixat 
Solutions: 
19) geedus No ean 
x x 

1) 3 Aad 43 No Reason: vx 
1Giy) K+ V2 Ves 


No Reason: 


Q.2 State whether each of the following expression is a 
rational expression oF not, 


Solutions: 
r 


3 
2 
Wa+5 
Since Vx and 3VX +5 are not polynomials therefore. 
the viven. expression is not an algebraic rational 
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3 


2-3x-x 


i ~ 
{tis rational expressions as x} - 2x? + J3 and 2+ 3x - 
x? ate polynomials. 

6x49 

a) 
It is a rational expression. Both denominator and 
numerator are polynomials. 


2x43 

2vx-3 

It is not a rational expression. 2Vx +3 and 2Vx 3 

are not polynomials. 

Q.5 Reduce the following rational expressions to the 
fowent forms. 


2 ~. 


iv) 


120x?y'z? a 
@ Jory (i) 


Gis yy ~4xy 
(x-yP 
eh ~y' Mx" —2xyty?) 
Ex -yOF ey ty") 

(&+2)0E =D 

(X 4 1Qx7 + 4) 
S44 = 64x 

(8x? +8)(2x 42) 


Solutions: 


(iii) (iv) 


7] (i) 


(vi) {viii} 


120x?y 25 


ify 
i] 30x yz" 
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0 


Pilot Superone Mathematics _ 
cast aye 


i 
AN— EHS 4 8¥ 


oS xy) 


2» @-2 ryeqe yl 


we a =F) 
twee — 
22x #IMK= 1) Xe 
SH Wx + 2KK- 2) x 
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XIS~2)-x-3) 


~2K+2) 
66s 6 @ 
(8x7 +83x+2) 


__64x(x'-1) 
IN 2x 41 


Pay 


Stvity 


Mis +1) 
+ need) 


ieviliy wire 


Bxox? 
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=x ty 4 
x'y-2: 
G4 Evaluate (@) = for 


w =-2 (ii) x=-1pe-9 a4 6) 
“ 


(yy S88 for x= 4 ye 2at 
we 


Solutions: ?, 


stants “A 


yale 


Putting SEBYS-L 2k 


wy le 


fa) tii) 


MZ 
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fy SY Se 


a 


Class 9" 


Putting MANE Dip eid 
= 4PE2) 5-1)! 
(4X-24-1) 
~ (OX-8)- 50) 
8 


or l8-5 


Ay Day 


atl x? 4 


Solutions: 


co 
rh St 


, O1d Papers, Home Tutors, Jobs, IT Courses & more. 
(Page? of 43) 


WritteryComposed by: - Contact # 0313-5665666 
website: wrnw,.downipadcingsnotarcom , E-mail: 


MATHEMATICS FOR 9™ CLASS (UNIT # 4) 


pilot Superone Mathematics __192 Glass. 9” 


0 


dha 2814 2x) (= 2xKt- 29) 


(+28) 


xe 
Stig 
roe. 
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sv) ~--- aes : 
x-y xty x’-y 
x y oxy 


= katy) (Ry) 2K 
(x-yinty) 
_ xt exy—xy ty —2xy 
Oryx) 
+y? 2x 


© cay katy) 


ben 
(-yXe+y) 


x-2 x+2 

46x49 2x18 
x-2 kt? 
Oran nto 2K -9) 


ow x-2 x42 


"G+ 3)43043) 268-77) 


‘ 
“ ae eer 
ww - Gea Be) 2004 3KK—3) 
~~ 2K = 2MK= 3K + 2HKH) 
2x +34 + 3-3) 
_ 2x? 10x 412-2? ~5x-6 
22x43 3) 
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eT ISK 6 
© 2+ 34x —3) 


S(vi) ——-——_._*_ 
-~(4-x4)- 4 
GT) a 


a) 2 4 
er a 
(e-1Oeat) (741 +167 —1) 
2x (_4xP-1)+4 

x1 Ota Go 

ei 2k 2x? 244 

Peal OF FG —) 

2x 2x? 42 

2-1 O47 -D 

2x Atel 

wl (2? +(x? 1) 


wx 2 = 
wT x7} 
@6 Perform the indicated operation and simplify 
5x+2 4x-12  18-2x? 
(x? - 49) iy + 
@ ‘ D aT ® 2-9 FOES 


TaeS 
x 42x41] 1x 


oye 
(iii) Part Olas yh fv) 
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” ity 0 pay 
¥Qx+y) yxty)  xy-2y 
Solutions: 
6) 49). a 
=@2_7)x ue 
x47 
= (x— THK + 7px KAZ a2 
= (x ~ 75x42) 
= Sx? 33x—14 
iF ay? 
oy 2x=N2, 18-2x 


WHF x +69 

2M Ax-3) 20-37) 
Ie aaa 39 
263? - x) 
(K+3)+ (x43) 

_ 4 20+0G-x) 

Tad (xa 3K 3) 

4 _2G-» 

Wea xa 
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ay 
Serta ry ty 
eG ny at awy ty) 1 
ayy xaryoy 
= 
2 
xi-1_ x+5 
6%) > 
es x 42x41 1-x 
¥-P x+5 


“tase -(x-1) 
(a= Wetl)_ 4a45) 

xxtD4lQr41) =D 

2 XDOHD 045) 
tty” OD 


x48) 
xl 


6¢y wry x? +xy 
Nxt y) y(xry) 
at yh, MOty) ay—2y 
yaty yoy) ax 
a Xa4y) xOrty) , yx=2) 
yOxty) ¥Rty) x(x-1) 
= 2-2) 
y¥-H 
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* Algebraic Formulae 


G) fetby =a’ +2ab +b? 

Gi) aby =a?—2ab+b? 

Gi) (a+ bP + G@— bY 2G" +b?) 

Gv) (a+b) -fa-by? = 4ab 

@ fatbrey mateb?+e?4 2abt 2he + 2ca 


aa tb? +e? + 2(ab + be + ca) 


wi) (arb? wad + 3a? + Sab? +b? 
=a +b? + 3abla+b) 
(vii) @-by = a3 Serb + Sab? -b? 
=a’ —b’ —3ab(a—b) 
(iti) ab? = (at bya? - ab +b4y 


=(a—bya? + ab +b?) 
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Exercise 4.2 
O19 Ifa+ b= 10anda—b=6, then find the vatue of 
ore? ak 
() ifa+b=Sanda-b= <fi7 the find the value of ab. 
1) fat b= 10 anda~ b= 6, then find the value of 


a+ 5? 
Sotutions: a+b =10 Given 
a-b =6 
ath =? 
We know that 


2@?+b) =(a+ dy + (aby 
Putting value of a+b anda—b 
= (10+ (6? 
= 100+ 36 
2@? +b) =136 
ath -us (Dividing by 2) 
& a+b =68 
Mi) Ifa+b~Sanda—~ AT the find the value of ab. 
Solution: ath =5 Given 
a~b =Vi7 
ab =? 
‘We know that 
(at by -(a~by? = dab 
Putting values ofa+banda-b 
6) - (47 = 4ab 
25-17 =4ab 
8 = dab 
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: or 4ab =8 
8 

or ab =a 

ab =2 ; 

Q2 Ifa +0? +e = andatb+c=~I, find the value 

ofab+ be+ce 
Solution: = a? +b? +0? = 45 Given 
atb+e =1 


ab+betca =? 
fatbtey =a) +b? +c2)+2(ab + be + ca) 
Putting a+b +0=-I, a +b? +7 = 45 
(1? =45+2 {ab + be + ca) 
1-45 = 2ab + be + ca) 
44 = Yab+be + ca) 
-22 =ab+be+ca (Dividing by 2) 
or abtbetca = -22 
3 Uf m+ n+ p= 10 and mn + ap + mp=27, find the 
value of m+n’ + 
* Solution: mén+p =10 Given 
mnatnp+mp =27 


m+q+p? =? 


Formula 
(mt+a+ py =m? +n? +p? +2(mn+ np + mp) 
Putting mn + np+ mp= 27, m+n+p=10 
(10 =m? + nt + p? + 2(27) 
$ 100 =m? +n? + p?+ 54 
or mt+a+p? =100-54 
=46 
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Pilot Sunerpne Mathematics 200 Class 9% 
O4 Ux’ + +2 = 78 and xy + yc + tx = 59, Find the 


value ofxty+z 
Solution: xePez? =78 Given 
xy + yz =59 
xty+z =? 
Formula 


ety tay =x tyler? 42¢Ky + yz + 2x) 
Putting xy + yz + 2x =59,. x+y? 477 = 78 
(x+ytz)? =78+2(59) 
= 78+ 
(+ y+z2)? = 196 
x+ytz = +196 {Taking square root) 
xty+z =214 
as ety tens and2+y? +2 = 64, find the vatue of 


wt yita 
Solution: xt+ytz =12 Given 
eye? =64 
xytyzt2x =? 
Formula 


Qtyt2y axt+y+ 2+ Yay tya+ ox) 
Putting ‘value ofx + y + 2 = 12, x? +? +2? = 64 
(12)? = 64 + Any + yz + 2x) 
144 = 64+ Ixy + yz +2x) 
144~64 = 2(xy + yz + zx) 
80 = xy + yz-+ 2x) 
Thus Uxy + yz + zx) 0 
xy +yz tax =40 Wividing by 2 
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Q6 Ifxty= 7 and xy = 12, then find the value of x’ +’. 
Solution: xty =7 Given 
f xy =12 
: xty =? 
Fourmula 


(xtyP x+y’ + Saye ty) 
Putting value of x + y = 7, xy = 12 
(WP =x + +3(12K7) 
343 =a ty? +252 
343-252 =#+y 


1 91 =xt+y? 
: or ery =91 
i Q.7 Uf 3e+ sya Jl and xy = 12, then find the value of 
27x) + 64y. 
: Solution: 3x+dy =11 Given 
; xy =12 
27 + 64y' =? 
| Fornula 


Gx 4yy = (x) + ay)’ + 3G 4yNSx + Ay) 
Putting Value of 3x + 4y = 11, xy = 12 
CY =2Ix? + GAy? +3 <3 xA{xy)]) 
| 1331 =27x + 64y' +3 <3 «4 x12 * 1) 
1331 = 27x) + 64y? +4752 
1331-4752 = 27x? + 64y* 
~3421 = 27x + 64y? 


o- 2d + 64y -=-3421 
os Ifx—y = 4 and xy = 11, then find the vatue of x’ - 
Sotution: x-y =4Given 
xy =21 
2 3 La 


Visi yer cownlogdrlassnctes.cam for Hotes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 17 of 43) 


Contact # 0313-5665666 


Whtier/Composed by: - casa 


website: 
MATHEMATICS FOR 9" CLASS (UNIT # 4) 


ce Pilot Superone Mathematics __ 202 Class 9" 
Formula - 


&-y? = 89 aay(x-y) 
Putting value of x~y = 4, xy=21 H 
4 =x3- 32144) 
yi 252 


or xy =316 
Q9 | IfSx—6y = 13 and xy =6, then find the value of 
125x? - 216y? 
Solution: 5x-6y =13 Given 
xy 6 
1257-216) a7 
Formula 


Gx ~ Gy) = (5x) - (Gy)? — 3(5x6y Sx — &y) 
Putting value of $x ~ 6y = 13, xy =6 
13)? 5125x2216 4 «5 x 6+ xy x (13) 
2197 = 125x? ~216y' — 1170 x6 
2197 = 125x? — 216y — 7920 
2197 + 7020 = 125x?_216y* 
9217 = 125%) — 216y' 
or 125x3~ 216y? = 9217 


0.10 itxet =3, then find the vatue of x? + oh 
x x 


Solution: x+i ag Given 
x 


Formula 


Semmiibeniosiiiannetan ca Foes meres 
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3 
(a+) <2 Soae0(LYee) 
x x x x 


Putting value ofx + 4 =3 


GY e+ rad 30) 


aawedtis 
x 


2-9 ae+5 


ig ade 
} x 


l 
or xt+—> =18 
x 


0.17 Wx—-1 =7, then find the value of x? - 
x x 


Solution: x+ z =7 Given. 
x 


7 
(~ 
x 


Punting value of x — 2 =3 
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ag42r =e + 
x 
364 =x) al 
* 
or et 2364 
x 


1 l 
Ql ees = 5, then find the value of 27x) + rom 


Solution: wets zs Given 
Bi 


1y¥ _ 
(»+2) =(5) — (Cubing) 


1y 1 1 
axp + | — | 43¢3x) | — pS 
(x) (4) 0 (E}(m+2) 12s 
1 
Ie + +3 x65) =125 


1 
WP +, = 125-15 
* one 


1 


me 7 110 


Wx + 


Qu3 #(sx-2)=6, then find the value of 


[125 ! s} 
125x 


Solution: 5x- z ~6 (Given) 
= 


1 
(sx al) = (Cubing) 
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1 
ieee Sx-—| = 216 
G0 asp x6 (5 ait ' x) 
3 1 
2 - 6) = 216 
25x? - oe - 36) 


1 
125x3 - > = 216 + 18 
125x’ 


1 
25x3 — = 234 
DSN 58 
Q.14 Factorize: 
@ w-yoxty 
. 1 
ay aH Prd 
MO B-y-xty 
Solution: — =x°-y'-(x-y) 


= (x —yMa7 + xy + 7) -(x-y) 
= &-y)P rey ty 


4 
7 3. 
H(i) BX ay? 


A 
Solution: = (2xy’- ce 
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fy (Yah ty £95 


DY t IQ + Na? + ay Fy ?y02 —ay +2) 


Otay ty! 
Ox? 1)? + yar 42? + N(4x4- 27 +1) 
Solutions: - 
IQ yd opty 
Solution: — = (x? + y*¥x"— s2y? + y4) 
Formula [(x+ y)taay +y)=x + yy 
iy egy 
ax aye 


15) (x ate ey + yy 

Solution: |x —yx? + xy +y') 
= (p(y 
aps 


wy] Formula 


=x°_y9 
ISU) (x vila + yn? + Pts? + ay + yy — ay ty?) 
Otay a 


Solution: — L(x - y)oxt_xy + PG + yxy + Py 
tt ty ect xy 4 y'] 
=e PIP + PY e+ 4) 
= (00 -ya?+ yN) fee + y9} 
=P - OT xh ty] 
= (x9 ~ yKarb + 6) 


IS(iv) Qa? = 2x? + 1 (4x4 + 252 + 1}4x4— 247 +1) 
Solution: ~ (2x71 4x4 +2424] Wx? + Iya! — 2xt+1)) 
*1OxtY ax evr 
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SURDS 


An irrational radical with rational radicand is called a surd. 


Hence BBB are surds 


Va is sud if 
@ ais rational 
(ii) the result Ya. is irrational. 
e.g, Va and ¥3+ 417 are not surds 2s nand3 © V7 
are uot rational 
In Ya nis degree of the surd. 
a— V0 is catied conjugate of a+ vb. 


If we change the denominator from its’ surd form to 
rational form, then this process is rationalization. 
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Exercise 4.3 
Q.1 Express each of the following surd in the simplest 
form. 
@  Vi80 Gi) Wi62 


ii) 2a (iv) oox'y'2! 
1@ 80 
Sotution: = J2x2x3x3x5 


Mi) Wied 

Solution: — = 39x9x2 
= 3V9? x2 
~3x9V2 
=27V2 


i fiii) iva 
Solution: =2y Ped d 


‘ = 3x 2x2x¥2 
7342 
tiny foontyre® 
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Scab 
Pitot Superone Mathemat 209 Clas: 
= Ixye QBryte? 
2 Simplify 
vig RH. 
(i) ae 9 
a ar fii} ae 


diy Praatyeyt tin 


om Vix Sia 


Solutions; 


Ww 3 
O RR 


Solution: 


2 Pra OE 


Solution: Bixtyityrsys 
SHS IS ters asers 


xy? 
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pilot Superone Mathem: 210 Class 9" | 
4 
Par) 


Solution: 
olation: 5 
3 
4s 
3 
wings 
3 
OER FIER ELSE) | 


Solution: = Y2Ix73 
- V2ix21 
parry aes 2 
0.3 Simplify by combining similar terns. 
@ fis -304WS 
fy = Wid+ 27-3075 + V300 
fiiy SB + wi) 
fy -4eNS= NS 
ay VAR ONG 
Solution: « fouS- WaRS + as 
Ew WE x5 +S 
= 3Y§ 3x NS +S 
W513 6041 
- JS v5 
xp) ANID» sf2i - 3.75 + V300 
Solution: VNTR SJORS - 35H + Ji00%3 
W031 3a - WSS Pere 
Fs 5 a 
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SSS ae 


Class 9" 
——____ Gass 9"" 


Pilot Superone Mathematics 2it 


BAA ISA3 QR toys 
ViI8+ 1S Is- 10 
N31) 1a 

Hii) 323439) 

Solution; (V3)(V3)r2 +3) 


IS [vay isy 


Aig 65-35) 
Solution: AV5N6 oy 
N51). 6 


O4 Stmplify 
@ B+ v33- Jy fy Ss + fy 


Gi) W3* VAN DB vay tiny (va, Al 
\ v3 
wy S45 INS - Jove + typ 


@ 8+ Bye- fy 
Solution: ar (fay 


9 R @ 
iy s+ y3y 
Solution: rs ee v3 
S43 253 | 


Rr 2VT5 


Mii) (5+ By 5 - Ay 
Solution: WEP AS 
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MATHEMATICS FOR 9" CLASS (UNIT # 4) 


at Class 9" 


Solution: (2b tg l 
Ji! 
Me 
“3 
as 
33 


diy is ends ove tye t yy 


Sutution: (ux eas ys = Vy] is ty 


[isl 
iw por perry) 
fis SXX* ses ey 
iy 


wy rests 


Joorsas’ ry) 


Rationalization of Surds Definitions 


w Avsard which contas single tenn is caved a munouial 


surd. 

Giy A surd which contains sum of Iwo monomiat surds or 
sum of'a monomiial surd and a rational number is called 
a binomial surd, 


Gin Fhe conjugate ots YY sx aly 


vik 
weunvacovinlosdilassnotas.com for Notes, Old Papers, Hom 
ete Sid Papas, Nema Tetons 2080 7 Courses Store: 


Contact # 0313-5665666 


d by: - 
WnitteryComposed by: cuusHAe 


website: 


MATHEMATICS FOR 9" CLASS (UNIT # 4) 
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Exercise 4.4 
Qt Rutionatize the denominator af the following: 
“ wy ~~" 
3 SON 
6 ' 
(iii) os iti 
” ahi as 
15 ; 2 
oo, {vi 
Vil 4 
« v3 
wriy B (vit 


Mi 
U 
Setution: => ‘| 
4 
Hip 
VOR 
Solution: Le ee 
vlog) Jor! 
l4yos 
Os 


Vor V20702 75 
? ? 7 
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Pilot Superone Mathematics 24 Class 9 


6. vkva7) 
S21 vRN27 


x JRx 27 ‘.) 


Solution: 


nedeivteh 
R-27 


Vignes aver 
6 é 


2 1 
HO ITB 


Solution: 


{Jared 
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Pilot Superone Mathematics 215 
; 15(V3I-+4) 
(v31) - cay: 
S 15(y3t +4) 
3116 
15(V3i +4) 
ap 4 
VS-V3 
Sotution: 2 28) 
5 ~ 3 Ea} 
v5+Vi) 
(v5) (A) 
(45 + V3] 


es 5-3 
Q 25 +i) 
eae: 3-1 


Jel 


Class 9% 


iWviy 


Sev; 


Solution: 
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wan 


RAB 
mma 


341-23 


Solution: 


0.2 


wae vip 4-5 
28 (iy) 24-5 
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(wily 7- Vo (iin 94+ V2 

2 34 N7 

Sofution: —— Conjugate 307 

ay 4-5 

Sotution: Conjugate an 


20) 2+ JB 


Sotution: Conjugate 2003 
Mi 24 v5 

Solution: — Conjugate 2 45 
2) 8447 

Solution: Conjugate Sy? 
Yi) 4- VIS 

Solution: Conjugate 40 vis 
2) 7 - No 

Solution: Conjupate Ti yo 
vill) 9+ 

Solution: — Conjugate 9 2 


O3 Gi) Ifx=2-victing! 
. 

(iy Wxs4-017 sting! 

x 

(ii) fa = 34 20find + | 

s 


Ji) y=2-5 
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Solution: 


iy wea S07 


Sotution: 


Mii) v= 142 


Solution: 


_(a+vi7) 


7(4eNi7)] 
_ ati? 


cy (iy 
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Class 9” 


Now x = 542 
And 1 Aye 
‘ 
! 5 5 
Mt See BED 


V3 +2- 43 +2 


4 Simplify: 


@ ey 


ane tg 
2+¥3 


Yo 


4 Solution: 
(is v2) 


eva (V5 +3) 


VB" (5+) 
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eT i), (8 


(a: 
8 atte 0 


¥5-N3 
ink alia) 


Bhd Eeay 
ws -2v6 
SINE 


2(¥s- v6) 


vs fo 


ae 
Te foa2 


ie} 2 5} 
\[vS evi) (24052 V5) 


a[¥sN3] 2 vs 


Aas vy 08 

2-3 

5 er (3) “(sy - (val “a tvs} 
2s, a[veeN3) 2 VS 
43 "RSy (ay ey. (V8) 


Nosast] ads 


+ 
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| AEA) as 


et 


Mid rg -7 
Solution: etn et ee 
BB ih Ver 


2{v5- V3) 
(v5 + V3) V5 —v3) 
(45-5) 
(sp al 


“ Be 
eo t(vi- 2} 
s (as -By 

_ Ms5-¥3) 
(aay 
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pilot Superone Mathematics _222 Chass 
Bot Be 
3-2 
3/5 -v2) 
(5-+2)(v5-92) 


AtB-C - 
(v5-¥3)+(N5- 2)-(¥3-V3) 
= WB S5 5-9-5 42 


iy 


1 
QS (  ifx=2+V3, then find the value of x— an 


B-V2 a 
dy Mine ae then find the vaiue of s+ - 


Pee 2% 
wet and x84 
Py x 
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Si) Wh = 2 +V5, then find the value of s — | ang 
x 


[ 


Sotution: x 24 V3 


Now oe 2 (a4d8)-(2-Vi) 
e. = 
wee GS 
‘Thus xt off 
* te 
ty Bd 
xo eve (Squaring) 
x 
403512 
S~ 3 
Sit Wi Se ea fede alacor bi hea) 
¥5+2 ‘ rN 
and x4 
x 
Solution: a= 
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« ' * 
Pilot Superone Mathematics 204 Class 9° 
i 
x 
i) 
Now NY 
s 


(5-2) +(v5+92) 
5-8) 
SESE Re nected 


(sy ~(v2) 
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i, t ( 1 ] 
xis 63x xl] xe 
x xox 
tebe (i) Zul 
x 3 27 


yn oe 
Q6 Determine the rational number a and b if 


V3-1 J3+1 
Faas 


¥3-1 341 
ai = a+by3 


(v3 -0)(¥3-1)+(V3 +1)(45 #1) 
(v3 +2)(v3 -1) 


(3-1) +(veuy 


atov3 


: atbv3 
(a)-0F 
‘ 341-203)43-414209 
(41-28) s3e1 27 asbyi 
3-1 
: = arby3 
=> 44(0)V3 - a+bv5 
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FACTORIZATION 


The process of writing a polynomial as a product of two 
or more than two polynomials is cailed factorization, 
Every new polynomial is called a factor of the given 
polynomial. 

For example: tn ab + be = bya > ch bla + ep is the 
Hactoruzation of ab + 6¢ and b, (a + ¢) are its factors, 


Exercise 5.1 
Factorice: 
Qh 2abe-dubr+2abd ~ 
Gi) Oxy Beye Bayt 
Gig By 30 Ky 
fix) Sabi - seb e - 2h be? 
Beye By Tete. Byy 
. (wy ayes? a Sp tayo + 5p 
"Solutions: 
1 Dabe- sabe | 2abd 
dable = 2x +d) 
iy Dry - 12x?p 1ay" 
» SyBx- fe? + by) 
iiiiy -ary dx + oy? 
Set days 
in) Sab‘ — 1ba*bie ~ 20ubbe? 
¢ Subcthe” Jab? 4u'ey 


ity) avvis By) Arne ay) 
syte <9 de Typ 

ivy) Baer + 5) bx 4) 
yee 1 51 +4) 
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filot Superone Mathematics 238 Class * 
Q.2. Factorize: 
(i) Sar~3ay~ Sbx + Shy 


fi) day BB 
ay ted? By oF 6) 
fo) ot es oP - oe 
Sotution:- 
20 Sax Say - Sox * Jy 2, 
(Sax - Jay) - (5bx~ 3by) 


a(Sx~ 3p) - bx 39 
Sr -3yHa~ by 
Mi) Sry By eB 
(Bay + 2y) 2x ~8 
wie de ay 
ie Dy 
2) 4 dof -2¢y- 
tlt dey) Oxy 6°) 
= xt Bp dee + as 
+ I) Dd 
2G) t-te 2 
82 yetyr or 
arses Pr-yz 
xtez+ F)- 200 ' ¥} 
aoe D 


a Ha 
Ww 23. ieauriee ren 


ty 2-8 
Gi) fea yP- Meier yt 19 
N) fy 128) 3654 27 
™) Solutions: 
3} THe + Hael 
N + Mae Hat Dard 
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tla + Bay + 1120+ 1) 
Palitas B+ bia + yn 
(a1 2a © ~ ta > IP 


si) & 


IS. SUS. 
Ys 


ois, 
hoe 
os 


sis 


me 
Se nie 8 
wk 


<r 


ae 
- 
Rie 


Mets <3) © 492 
fay Pete yy Tete type 492 


MOP tate yy frets + yy 92] 
COUT Y- Fe) abies y 


Amy We) he ey. Pep 
tery aye 
“ Sey 12° 36x 27 


~ NO. a Ee 
dy MP1. 3) 326-3) 
~ Hae Yee 


‘ Fy 
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____ as 
Bax 3F 
Q.4. Factorive: 
go x 75 fy oxi Dowty 
Gi 120 a fm) ax He? 
Selution:- 
oc) ae 
ser ?, 
Sf 


Jes + Sppls- Vd 
ay ate Tye 
eorcyy 
erry 
wy) & y 
fe yrs 9 ber oF 
fs yefte spe Hd 
@ wey y 
Ati om 2a 
~ abd? 12tet) 
2al(amy UF} 
2attim > Ley (Sm bing 
iv) be 24a? 


| Sat 810) 
+ atl? (99) 


~ = Saft + 9x) ft - Set 
4 Q.5. Factorize: 
a og vr ve § a ra 


a 
fy ty wt ey hh vee 


. p25 fax F362" 


wy os aed 
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Solutions:- 
50 xf -by-9 
=x -GF +6 +9 
= GF - fy + Jy 4 dy + 9 
> OF y+ 3+ ig say 
HOP -YtHy+y 
=? yea 
fet Ot NE - 0+ Y 
S{ilh eae tla-} 
-x @-2a+4) 
=) fa -a-a+] 
=) -(afa-- Ha-tyy 
= 6P—(a-Ifa~h) 
=07P-@-IP 
=@ta-Uir-ae) 
Siti) a --D~1 
xy 6) + ys i) 
xP fi ry tye tf 
“= (PF -b+ + + Dy 
nS -O+DOTH 
(a) -0 4 IF 
+ Gxry+ Dtx-y-D 
Sin} PoP de Bye d 


at Re-aranging 
i’ dtd dt NTS 
\* $6 G Gedy 
wN = (0B de - Bh -y-y tf 
a ~ ' 1m fale - 2a -B]- DY - Uy DT 
ww =H 2-2 f- D- DT 
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ios Superons Mathemacics 242s > 
ea -o- il? 
2-244 De-2-y-D 
ery DO-y- 3D) 

So) Sx! 10x + 1-362" 6) 
= (25x2 — 106 + I) 062) 
= 25x) —Sx~ 5x41] (607? 


= [5x (Sx 1) - HS — 1) ~ (62% 
= (Se- 1) Sx— 2? 2, 
= (5e— HP (6a 


= (5-1 + 62) O-1- 6) 
Si) dent ae 
= (0 — 42+ 42)- 09) 
+ ff — ea Der + 42}- OF 
= {x(x - 22) ~ 2efx— 2p -Y 
= Iyer 2-F 
26-2 yo - 
a(R ty) -2-y) 
m= fe tyne y- 2 
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! i 
Exercise §,2 
Qt Factorize: 
O seges xt + ay 
(iy a+ 3a" b' 48" yaa + BY 
ees 25 wo) ras 
Sobutions:~ 


at 
i ekg 


‘Completing the square 
HOP + OP + 4°? - 4747) 
~HUCS + 20PV22) + APP) Dey] 

TSG + BFP — ay Py 
+362 + dy» 2 + dF Dy 
fw Hs dy Wee ys BA) 
® HG) a! + Ba? Bs get 
‘Compicting the squaze 


Q ba =e) + 26) (2b) + 2H?! 
wN =e + WP paby 
ny ' = (a? +28? + ab) (a? + 20? aby 
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Completing the square 
=a + or * 
= (DEP + (OF + 222119) 360° 

= (2x? + 9 - 6x) (20° + 9-08) 
= (ae ie IRE OH 
fC) Pee ee 
=0F + OP +? 
Completing the square 
= OPP A OP +22) (3) OF” 
2 (ety tay’ 
wf est aye tS de) 
= gf dns Spite -3e 4 5) 
Hop rad 16 
me a Bd = AP 
Corapteting the square 
= 6eF +P +BY 
=e tap (ae? 
(gl ede dl (ef b4- Do 
atari ary 
Q2. Factorize: 


@ Sth wy Dix + 108 
(ij Hin -42 Gp Px 12 
Sotutions:- 


0 Oo ite 4 48 
wx thet rt 8 
mxfet 8) + 6x 8) 
= +9646 

2a) x -2ix + 108 
eat $20- 9x 108 
safe 12) We~ 12 
= tee 

Mii) x Hix A? 
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+H = 42 
a - las 3-42 


= 30-14) + Hix 14) 
=~ i ie+ 

2px 4a 132 
x7 + 12x— Lx 132 
=xt1D-He 2} 
= e+ IB te 1) 

O35. Factorize: 
a Tier 5 50? + Te 15 
(i 4? - 6554 27 yy 37-16-21 
wy hp) at By 13 


(oi) Sr? + 33 La 

ty (52-2) +r4(5e-£) « 4.200 
Solutions:- 
Hy E15 

sos tors de +5 


= Rfde + 5) + 1+ 9 
= let San + Ip 
sty 30x? + Px 15 
= BO! + 2x~ 18r—15 
= Se(bx + 5) ~ 3(6x + 5) 
= (Ox + 5) (Sx 3) 
Siti) ax". 652+ 2 
. + 24x! — SOx Se + 27 
i ~ Br(ax - 7}- 3(3x-7) 
. = Or I) x- 3) 
Q 3itv) Sx -16e 29 
wN = 5x) iat 5-21 
Aad . = x(3x- 2 + HSx- 21) 
= (Sx 2) +1) 
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36) te — Vay Pia % 
= de. Hxy xy 4 
= ater dy yee? 
aa Iie y 

E 


tei Bry 13? 
aagreay Say Be 
xfix +37 UyGx 
= Ax rye yp 
3¢viiy Set Bay 1h? ?, 
Se Sse Oey by? 
Sete pe ete yD 
=e ye Oy? 


S¢vtiiy (5x yu Se -4) 15, x40 


© 


1 Se ads Su OFF 


yy Gf -wnie -&e 20 
AY Gy Bere NOs Heros 


(in) ES) BI Td SOF 


SN Ud (ae ts Bet He -3P 


wees See F 


ey 
aN 2 Se AE + SKF HHS 
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=O DO+6)-3 
sy Wy 24-3 
=> yea) 
aS + tape oe 
WOAH 
=O 4 Thy 3) 
Putting y =x? + 5x 
tO See I Gl + Bx + 4 
+i 6? 4x1 8" — x 
Let J any 
te? ~ 3) 64 ~ 42-1) - 20 Sj 
60-20 (given expression) 
¥-y-20 
Sy+ dy—20 
~WO-5) Hy - 
Putting y = 37 - 4x 
| HO S08 dee y 
fe Seta Sf? bees ay 
© RE SD4 Hex Siffxtx ~ 9 — I yy 
“-Dbe + iy - Bee d 
$e Dies Ye- 2A 
OH BOA (rh (45) —15 


ACG) 
Here 245 =344 
| +B Dee Hae y—ss 
= TKS OCC + Ie + 12) 15 
Let ft teay %, 
046410) OF + ee 1-15 
=O + INH + 12)-15 


=¥ + 2y* 120-15 
wy + ys 108 

ay + By + Ty + 105 
= + 15) + Dey + 15)" 
“OFINGED 
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filot Supezone Matbernstic, 208 ___—_Glasn 
Puting p=" + 2x 
molt xt 1S) eh Px +7) 
Atv) (et SG) (7-508 
Here +4-5%6-7 
tex - 20) 62 -2- 42). 504 
vorny , 
(ec? x 20) (x! —x ~ 42) - 504 (given expression) 
= G- 20) 42) - $04 
=f —O2y + 840-504 
xy —6dy + 336 
ny — Sty - 6p + 316 
= yty- 56) - Sty ~ 56) 
= 58 0-@ 
Putting y = 27-2 
= (= 3-56) a! - 2-8) 7 
2? - Bx + Tx - 56) (7 - e+ 2x- 6) 
= flr ~B) + 7x ~ B)}fxte — 3) + 200-3} 
= (cB + 7) (3x + 2) 
Ho) EN AT YR +H tO -3F 
Tx 6=2x3 5 
+ YE + G92 (43-30 
G2 + Tx + OE + Sx + 30? 
(2 +6475) 67 +64 SH) 3K 
La tony oe a 
5 rf = (pt Fx) ty + 1) - & (Expression) 
ow“ caf Ley + 53? 


my > Lary + 327 

Ch ae 
~) = yiy + 8x) + daly + Bx) 
at = G+ Bx + td 


Putting y =x’ + 6 
w 2 (P+ 6+ Baik + 6+ 48) 
nf + bet BP tA +8) 
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5. Factorize: 
MP + dbx 1 64 
fi) be + 60x" + 150 + 125 
fli) - 18x! + 108-216 
fi) &d- 125) — 60ry + 150? 
Solutions:- 
sO + 48x 12x - 64 
=o) - GF ~ Fe + AB 
+ Of P3021 + Hogs 
= fx - 4? [la by = a! 3a + 30d? ~ 8°} (Formula) 
Sa) Gx? + 600 + 15 Ox + 125 
= Gx’ +125 + 60x" + 15te 
= f+ OP + IAPS) + 3AN67 
= xt 5y 
{ Sip a 18 + 108. — UE 
> - 26-18? + 108s 
i = (a) (67 — 3tsf iby + Ines? 
=0- OF 
A Sth) Bx! - 1257 - 60x"y + 15007 
| Nox! - 697-3097 + 30057 


"= Qx- Sy? 
j 6 — Factorive: 
a O 27 +8¢ Gi) 125x726 
ty fit} 64x" © 279" fie) 8x" + 1257" 
S) Solttions:- 
«N | O27 Hae 
aN = BP + (xp 
\ : a+? sat ayer ab+b) Formula) 
N | = B+ 1) (8) - BNO) + OP} 
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ay 


(i) 


iv) 


= (3 + Dxj(9 ~ 6x + 49°) 
130 - 1169 
a8} = (a—bya? +ab +b’) (Formula) 


(33)*— Oy? 6) 
{5x — 6y) [xP + (SxH(6y) + Ove} 
= (31 - 6y)(25x" + JOxy + 3677) 
bax’ + 2757 
- fay) + By? 
a+ bt = (a) bya’ —ab + bY) (Fortiuiay 
2 (te + yeh ~ ttei3y) + OyPT 
(he + By tOx" — bday + 9°) 
8x) + 125y4 
= (Dey + (SyP 
a+b! = (a> be —ab +B) (Formula) 
> Ox + Sypf(axy — Bx}Oy} + OVP] 
x + Spt? - lOxy + 25Sy") 
Remainder Theorem 
1f.a polynomial pfx) is divided by a linear divisor (2-<), 
then the rertainder is pray. 
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Exercise 5.3 

Qt. Use the remainder theorem to find the remainder 

when i 
@ a 102 + 3x6 is divided by (x-2) 
fi) 4 te-3 is divided by (2x-1} 
Gi) 6x + A x +? is divided by (x + 2) 
(ip ax 17° + 68 + xy ~ 10. is divided by (2041) 
yx a eet is divided by é¢ +2) 
Solutions. 


WD pisp = 30-10? + Bix 
From x= 2:x-2=0 
PQ) = 3(2)) - 10(2) + 133-6 
= 24-404 26-6 
FER) 
1 pirat fe 43 


From 2-80: x -4 
Pos 
: 251845 P Ay os 
| L 
Yad -243 


£ LE oped 
=9-2+3-5 #1=5 


10) pea) = 64x" + Ox! x $2 
\* From x ¢ 2=@x -~ 2 
\ PC-D)= 6-2)" + 2¢-25' -(-2h +2 
~ (16) + 2-8) +242 


4 =96-16+242 
\ 
Ps ™ = 84 (Ry 
\ EO). pts) = (eI) + 603 + dx)’ - 10 
“N From 25+ 1=0;x0- 4 
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3 2 
Po dda al vofseae 4] -10 
= fn - 1p + 63 - P10 
= (2 + up 10 
=-8+6-10 
~ ~42 ER) 
i pay =P a + 4 
From x+2=0:x=- 2 
pt-2)= (2p -31-2P #2) 14 
2 -8-12-8-14 


+ 42 (R) 
Q2 mar 2) is a factor of 3x" ~ fie — 4 then find the 
value (s) of & 
(ia) WE 6 ~ 1) is a factor of x” - be’ + 24x 6, then find 
the value of & 
Solutions:- 
2a) pix) = 3x? - dhe - 40 
Foe x+2-Qx7-2 
ple 2p = 3-2) th 2-4 
+ 5A) + Bk 4 
= 12 + 8k HER 
: Af (x + 2) isa factor then = 0 
ayy Thus 124+8k--4e = 0 alivided by 4° 


34 2k- #0 
i‘ 5+ 3k-k-K =0 
B+ RO ead 


Whe (tia ig 0 
YY 


From i+ked 


“N ana. 
ww 
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ay 


23. 
to) 
w 
7) 


say 


Pit) =x) - i + He 
Fromx-1=0:1=1 
AUD = (OF — RP + 110) -6 
athe tt -6 
=6-k (RD 
Ifx ~ 1 is factor, then R = 0 
From 
6-k =O 
b=6 
Without actual long division determine whether 
& - 2) and (x — 3) are factors of pfx) = x! 12x" 44-48 
(8-2), (e+3) and (x) are factors of gfx)=x) + 2752-6 
POD =x 12s? © tx 48 
From 3-2 


PQ) 


= (2) - 12¢27 + 442) - 48 
«8-48 + 88-48 
= 96-96 =0 (R 
R = 0: therefore, x - 2is a factor of the polynomial 
Pi) Rx ~ 12x? + tte 48 
From ( -Ikx=3.x-3=0 
PO) = (39 ~ 12037? + 4443) — 48 
= 27-108 + 132-48 
R 1-156 =3 00 
RO; therefore, x - 3 is NOT factor 
pix) = 20 + 2x? 5x6 
From x-2 =0:322 
PO) = (2! + 2aP 52) -6 
=8+6-10-6 
= 16-16=0 (2) 
‘R = 0, therefore, x — 2 is factor 
pO) = 20 + de? 5G 
from x+3 =Ox= 
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i a 
pt-3) = (- 37 #2(-3P ~ 5¢-3)-6 
=-27 + 184 15-6 

(R) 
+R = 0:44 Jis factor 
pix) =x) + 2x? - Sx~6 
From ¢x- 4) 
pity ~ (ap + 247 - 514) 6 
+352 -20-6 
® 


#0; therefore, x ~ 4s not Factor 
Q4. For what value of m is the polynomial 
pix) = 420-77 +6x—3m exactly divisible hy x + 2? 
Sotution:- 
peg xd? 724 6x. 3m 
From x42 =O:x= 
pl-2) = tf 2)? OF + 6 (-- im 
= -32-28- 12-3 
=~72-3m (RB) 
Hix + 2is factor. then R= 0 


I) 3m= 0 
ow Mim=0 
thus ma 24 


QS. Determine the vatue of KA pix} = ket ied 
and (x) = 0 — 4x + k leaves the same remainder 
when divided by (x~ 3). 
pty ke’ + 4x? + 3x4 
From x—3~ 0:2=3 
p03) = HBP + ABP + 303) 4 
= 27k+ 36+ 9-4 
= 27h+ 4 Rd 
Naw gfx) =~ de tk 
and (3) = Gy 44) +k 
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2k 


i 154k m 
7 Now Ry = Rp 
c 27k + 4i = 15th 


27h k = 1S 4h 
‘ 26k - -26 
thes heel 


' Q6 The remuinder after dividing the polynomial 
PO) =P 492 + Thy xe 4) és 2b, Calculate the 
| value of a and b if this expression leaves a 
1 remainder of (® + 5) on being divided by (x — 2 
j Solution:- 
Pe) =e tae 
t From ox +} =@:x=-1 


. POW) = (-1P + af-1P +7 


=-Htas7 
matt 
ce (1 Condition) 
Now wats? 
From (r-2) =0:x=2 
ard pt) » (2p + af2pP? +7 
=84 40+? 
= 4a iS 
4a+ IS =b+5 (2° Condition) 
fa-b 43-413 : 
ja-b =«~10 {B) 
a-%=-6 @ Foma. gs 
i Sa- 2b = 20 (i) multiplying 3 by 2 
Ja =-14 subtracting (i) from #5) 
is 
ci J 
a =-2 
a-2h =-6 From A 
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-2-2b =-6 (Putting = - 8) 
-26 = -642 
-2b =-4 
b 
tas 9 @ 2872 
Q.7. The polynomial. ibe emct24 hes a factor (x + 4) 
‘and i leaves a remainder of 36 when divided by 
(x-3). Find the values of Land mt. 
Sotution:- 


pésy =x bP ame 
From 244 =O;x~~4 
pied = (ape 47 + me-- + 28 
= 644 UR + 24 


2+ i6t-dm~ 40 
4 t6l— tm -40 = 0 (A* Condition) 
orm 10-6 
or tem = 10 (a) 


Now pix) =x th tat 24 
From 2-2 = Ore2 
pt) = (2) + HQ)’ + m2) + 24 
+ dt lms 2d 
adele? 
Hh Bm + 32 756 (2 Condition} 
ot tt 2m = 36-32 
or dtdm = 4 
or tm =2 @ 
di-m -10 From (A) 
ahead? From 4+ 8 
i? 
Putting, ft =2inA 
a-m = 19 
Mdm = 10 
fam +10 
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thus po? 
' Q8 The expression be! + mx? — 4 leaves remainder Pa 
| ~ J and 12 when divided by (& - 1) and (x + 2) 

respectively. Calculate the values of | and m. 


Sofution:- 
Psp = ix + mx? 4 2, 
From ox >: x=1 
{ POD ~ IP + mele 
slim ¢ 
ttm-4 2-3 (1 Condition) 
fem =-34+4 
bem = a 
Poy) > te m4 
From xt 3 =@: 42-2 
PEA = Ht 2) + me 27-4 
= 8 -Jm-4 
H =A + don 4 12 2 Conditiony 
: 8+ 4m = 1244 
814 dm = 16 
Bom=—4 ® 
: t-m=t From 4 
\ Ho--3 From4+B 
\) de-d 
aS fom = (From 4} 


Thus De -hm=2 


7 P 
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0.9. The expression ax’ — 9x" + bx + 3a is exactly 
isible by x? — Sx+6. Find the values of a aisd b. 


Sotution:- 
Factoriting: x7 3x +6 
=P -k- de +6 
= x@@-Y-3Hx- 2) 
= &-2) &-3) 
If v2- 5x + 6 divides the expression ax’ x? + bx > Ja 


thenx + 2and x - 3 will also divide it 
p(s} = ae! - 9x + bx + Ja 
imm x= 220; 
(pl2}= a(2y’ — 27 + BQ) + Sa 

= Ba- 36+ 26+ 3a 


= Ha + Ib-36 
thea * 26-36 =O (1 Condition) 
e+ 2b = 36 (A) 


pity wax 90 + bx + 3a 


pO) = a(37' 9037 + B33) + 3a 
2a- 81+ 3b+ 3a 
= 30a + 36-81 
Bets 36-81 - 0 2 Condition) 
30a + 3b = 8! 
10a+b = 27 {B) Dividing by 3 
Ha 2b ~ 36 4 
10q+b ~ 27 B 
\) a+ 2b = 54 () Multiplying 8 by 3 
ANN ani Hat 2b = 36 (i) Subwacting ff from i 
\, 9a = 18 
a-2 
aN © W0a+b =27 From B 
n 100) +b = 27 Putting a = 2 
26+b =27 
ss o-27-20 
‘ Tus a2 B87 
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Eilot Superone Mathemari 259 Class 9 
Exercise 5.4 
Factorize eack of the foltowing cuble polynomiats 
by factor theorem, 
4 ho Pad xt? 2 wo? -20e +40 
! Ro P-624it 0 8 ae leet 8 
oe ee eS a re es 
2 iF deed 8 PtP 
i Solutions:- 
| L Pid =x ee? 


P + Zand possible factors of 2 et 142 
¢ = / and possible factor of # are f possible factors of 
fe) will be from 

onthe? 

PO) =x? ~ et +2 
i Plt =a. 20P p+ 2 

=1-2-1+2=0 (Remainder) 

4-1 is one factor 

Pa) = (1? 24-1 


2? 4 is another factor 
PQ) = (2)' ~ 22) (4.2 
-8-8-2+2-0 ® 
x -2is thitd factor 


Thus 
Poe a2 een 2) 

‘ 2 Poy - xt x20 + 40 

P= 40, possible factors of 4 are £1, +2. +4, 45, £8, 
£10220 

4 = 4 possible factor of # are +1, Pex) = 0: possible 
factors of Pex) will be from 
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Pilox Superone Mathemaics 26 _lass. 3° _ t 
BEAR #445, £8 £10, £20 
Poy av x Ze 0 


Put sod i 
Pey dap fap 229271 40 
Sot tere ge AR) 
x 2is factor of Pes) t 
Put xed 
Pep = PF 2, 
=64 16-844 40 j 
104. 14-0 (R) \ 
x - Fisalso factor of PQx) ‘ 
Pax se i 


PO) (3 BY > 2265) + 40 
25. 5- HO+40 


165. 135 20 @ 
dx - 5) is vot Tagtor of Pet} 
Pak <5 


PB) ={- SP = (SY ~ 22-3) 40 

15-25 + HOO 

130 © 150-0 m 
x Sip slao Factor of Pix 
"Thus 
2a? 22x dt = tx Dit Yor t Sb 

3 Pes =x! Gxt dx 10 
od P= 10; possible factor of fOare £4, +2. 25, £10 


gE facto of are +7 possible factors of Pfx) can be 


: found fron 
) 2 .t1u2t5,210 
a 


Pix) 8 G+ 3x 410 


N Put xd 
Poy ay Pour 10 


(Page 24 of 30) 


‘Wnitten/Corposed by: - SHANZAD IFTIKHAR Contact ¢ 0313-5665666 
a mall: rapshahzaciruknarscmal.com 
Website: www. dowmoaddansnotes.com , E-mail 


MATHEMATICS FOR 9™ CLASS (UNIT # 5) 


Hol Supe rone Mathematie ecg 
J 6id0a0 
=H-6 be0 Bs 


X «4 is nai factor 0 
Puli © =} 


Pied = (U6 IP 50 4 0 
o-f 6-3+ 40-4 AR) 
& + dis factor 
Pay = 60 + ie 10 
Put x a2 
PR) OP ~ 607 + 30) + 10 
~8-29+6440 
=24-2¢=9 am 
x= 2 factor 
Put xs 
PO) \o’ OS) 1 365) + H0 
25-- 150+15 +10 
150-150 =0 ¢R) 
=~ Sig also factor 
Thos 
62 Be 10= ee YQ - 2-5) 
Pega? 148 
factor of Fare tf, 42 44 +8 
factor of / are £1 possible factors can be found 


2 
q 


Pls) = 40 — Hore 8 


x we 


nSht2 4448 


7 P 
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P= UF + AP - 10 + 8 
=14+1-10+8=0 AR) 
x - His factor of Pex) 
Poy 1008 O 
pa ox =l 
PQ) = (2p + (2P- 1072) + 8 
= 8945-2088 
=20-20=0 &) 
—2is also factor 
Poy so - He 


pty + (AP 18-9 8 
649 16~40+8 
44+ 65-0 (®) 

x + 4s factor 

Thus 

xP x7~ 1048 be— Ue - Mt 4) 
s Pap xt 2 ~ Sr 4 6 

P - 6; factor of 6 are #1. $2. 43.46 


g© J, factor of f are + J members of factors of P(x) 
can be found from 


“ 4 241,42, £3.26 


e Pix) +x — 29 — 5x +6 
ws Pot ox =i 


Ay PCE) = (dy? - LP - SOP 


ww w1-2-5+6 


“7-770 “A 
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is fector of Pray 


POY oF oe eg 
Pulx O 


PQ) = (42 ~2¢4 2) ~ 5942) + 6 
o+8-8-j0+5 
= 14-18 =-420 @ 
2—2isnot factor of Pray 
Pt) = 2 eg 
Put oraz * ; 
PA) = BY ~ 207 — sty + 6 
27-18-1546 
= 33-3309 ( 
= —J is also fictor of Pix) 
Thus 


Po) @P—2e 5246 
Put x=-2 
PODS = (2 OP 5-2) + 6 
6-84 1046 
' = 16 416-9 ) 
© +2 is one factor of Pix) 


\o Thue 
\ V2 Su 48 = Oe te Ieee y 


& Pls) =x 45x" x 24 
cy Pe Tifton of 6 are t1#225246.48,4 17224 


ws 97 1, factor of y ate= £1 possible factors wf F(x) wilh 
be found from 
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Biot Supetone Mathematics 24 ass 
@ ghs2 aa ta ah th ri, 228 


Posy = 8 + Sx? 2x 24 | 
Paap» (2p + (27 -2(2) - 24 ‘ 
=8+20 4-24 
- 28-28 0 my 


(x ~ Dis factor of PO) 
Pe) xt 45x? - 2-4 


Put xa-3 
Pt-3) = (SP te YP 2-3) 4 
= 2 4S 6-H 
31-80 (R) 
x+ Ziv factor of Pix z 
Pa) ot 458 ed” : 
Put aod 
Pray = ae 5G 24) ~ 24 { 
= 61 0-8-24 
se = 14-3240 ay | 
“x —4is nol factor of Pid 
Put vend v 
Peas Aa aS 4P 4-4-2 
~ 64 BO + 8-24 1 
+ AB 88 O ri3) | 


x +4 is factor of Pts) i 
WP 9SX Dx 240 0 Fite 
Poy 3x! x? = Ls 


(Pape 28 of 30) 
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‘Pilot Superune Mathematics: 265 aso 


P 4:lactor of # are + 1,£2,24 \ 
q ~4. factor of ute ~ +1, +3 possible factors of Pfs) a & 


can be found fom 2 oO 


2 A pk gk 
7 Bi ecsieuebatierees a 
Pts) = 3x) 8 Feed 0 2 
Pur x -2 A af 


PQ) ~ 3028 ~ 121) 44 
~ ato AN 


= 28-28 =0 ) 
x 2is factor of P(x) 
Pull x = ~2in Pex) 
POD = H-2P 4-2 14-2 98 
2m te 2444 
~-R+ B= ® 
x + 2is factor of Peay 


~ 


a 


. £ i 
RY aly 3GP ~5P 19h + 


> - aay} -444=0 ® 


sj gives de-d= 9 


P 
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Pilot Superone Mathematics 266 Cass 9" 
Sx - Fis factor of Pty 
Thus 
Blox’ 12rd = (x — fx + 23x) 
a Pla) = Ox? + x? 2x7 6) 
P= —J factor of — Lane tf 
4 = 2 factor of 2 are = 41, +7 possible factors of P(x) 


will be found from 2 


a. Lf 
q =thtz 


Plt) = 28 + x? 2-1} 
Pues 
PUP 2) +P ~ 2) -4 
a 24} alata ®) 
x+ Tis factor of P(x) 
Pu rand 
Pee Ip 8-1 0 P -- 
m-24142-1 ® 
x +1 is factor of Pix) 


Pe xe § 


pr§y ab oe bpd at 


Qy seamed teres 
S° mad beaeteo 3) 
4] From ox a ~4, ar lis factor of Pf) 


Adel = frm Det i2et 1) 
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ALGESRAIC MANIPULATION 


Highest Common Factor (H. CF) and Least 
Common Multiple (LCM) of Algebraic Expressions 
Highest Common Factor (H.C. 


If two or more algebraic expressions are given then 
their common factor of highest power is called the HC. of 
the expressions. 

Least Common Muttipte (LCM) 

IF an algebraic expression p(x) is exactly divisible by 
two or more expressions, then p(x) is called the Common 
Multipte of the given expressions, 

The Least Common Multiple (L.C.M) is the product of 
common factor of the given expressions, 


Square Root: 
Square root of an algebraic expression P(x) will be 
another algebraic expression q(x) if [q¢x)]} « [a(x)] = ptx) 


Exercise 6.1 
Qt Find the H.C.F. of the following expressions. 
30x" y%e, 91 ye? 
Gi) W2xy’z, 85x"y2, 187xy2? 
HD 39x"y%s, 91x5y? 
Solution: Bw’y'z = 3x 1952 
Oye? = 7% 13 Sy? 
HGP. = 13x°yz 
- 1) Wxyx, 85x7yz, 187xy2? 
Solution: Wday'z =2 3x 17 xyz 
- 88x72 = 5 = ITaxye, 
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TB7xye" — AL x [7xyze 
HGR, = V7xyz 


Q2 Find the HCE. of the following expressions by 
factorization. 


@ vt sxr6 x —4x-12 
fy 2-27, 4 6x-27, 2x18 
fii) OP - 2x8 +x, eax-3, vton-4 


{ivy 18(x° - 937 + 8x), 2402 - 3x +2) 
(oy 36(3x4+ 5x) - 20°), §4(273" - x) 
Yi) x + 5x4 6, 2 
Sotution: C4 5x6 = 
= xx #2) 29+ 2) 
(KF 2YRT3 
and x - 4x- 12 
yd 4x12 =X 6x + 2x - 12 
= x(x— 6) + Ma 6) 
=x BXF2) 
Now  x2+5046 = (8420043) 
tax 12 =@&- OG +2) 


HOF. =x42 
20) x - 27, Pe6x-27, 18 
Sotutton: ¥-27 =) - GY 


= (c= DIF + 3) + CY) 
x= 3x? + 3x +9) 
xi46x-27 2x74 9x—3x-27 

=x(xt Y- Hat) 

= (x— 31K #9) 
20-9) 
= 2{0¥ - GY 
=x - 3K + 3) 


Ww - 18 
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Now 327 (K - 3)x? + 3x4 9) 


+ 64-27 = (x3 +9) 
218 = 4x - 3x +3) 
HF, =(x-3) 
2qii) x? -2x7 +x, x+2x-3, +3x-4 
Solution: wae +x = x(x" - 2x + 1) 


= x00 —x-x 41) 
= xtx(Qx- 1-1-1) 
= x(x — 1) = I) 
M4 2K-3 xb 43x y 9 
= ax 3)—1G64+3) 
= (1-143) 
PARA axl t ane xd 
= x(k +4) Mex +4) 
A (K-1XK +4) 
Now 242 =x(x- D1) 
+ 2-3 =(x- Ihe +3) 
x +an—4 (Oc — Dac + 4) 
HCP, =x~1 
2tiv) 1808-9 +80, 4x? 3x4 
Solution: 18x ~ 9x7 +85) =2 x 3 x 3x¢ ~9% +8) 
© 2% 3% 3xfx?— x 8x +8) 
= 2% 3x 3xfxx— 1-8-1) 
*3 x 3xQx— 1x - 8) 
*2x2x 3x? x 2x42) 
= 22% 2 * 3xGx~ 1-2-1] 
= 2*2%2« 300~1Yx—2) 
Now 18(x3— 9x7 + Bx) = 2% 3x 3x(x~ IMx - 8) 
24K? ~ 3x42) = 22% 2 «HK TKK 2) 
HOF =2x34-1) 
= Gx-1) 


24(x?— 3x42) 
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fv) 36x" + 5x? 2x2), S427! 
Solution: 36C3x4 + Sx3— 2x2) 4 x 92342 + Sx—2) 
x Gx2[3x2 + 6x -X-2] 
x Gx2[3x{a +2) - Ux +2) 
4x3 x x2x + 2X 1) 
54074—x) =6* 94273 — 1) 
=6 x 9x{(3x)5 - (3) 
5 2KBRIABA(3K- 1(HO4INAT) 
Now 36(3x4 + 5x3 — 2x2) = 2x2 x3 x 3x + 2K3R- V 
SAR TRA) = 2xPOBaA AMIDA) 
HCE. = 2%3* 3xGx- 1) 
= 18x3x- 1) 
0.3 Find the H.C. of the foltowing by division method. 
 x+3x'- 16x42, wee -10x+8 


(ay xied-2P+s-3, gxi+3x°- 17 xt 6 


(iy DE — 4x! - 6x, xi¢ hax - 32? 
30) 3x7 - 16x 12, wit —10x+ 8 
Solution: 


1 
gos Spe rs a 
sit xt 10x48 | x? 43x - Ox +12 


bax’ F 10048 
2)2t- 6x44 
MI -3x +2) X34 x2 10K + Bf 74 
ag) -3x7 29x $8 
ag 12x48 
Ax? = 12x + 8 
pe 


Visit yrerw sdowntpadclasenctaacom 
for Notes, Old Papers, Home 
Helen Old Papers, Home Tetea, Jobs, IT Courses & mere, 


VComp Contact # 0313-5665666 

iter + SHANZAD IFTINHAR 

\websve: enenw.ganmmioasil re-mall 
weerwyorenioadicloeanobes.com 


MATHEMATICS FOR 9™ CLASS (UNIT # 6) 


Pilot Superone Mathematics 275 Class 9* 
Sil) xt Po eg, 8x3 43x? 17x +6 


Solution; fs. 
Sei + 3x? eae 


45x94 5x0 — 10x? + 5Kx- 


ents IF eee aoe ee 
eas +e ee et 


“Yanteses se 
- 2x - IK +6 
F20F 2x26 

" 


HCP =x7+%-3 
Sit) AxS — ax — 6x, V4 x8 3x) 3y 
Solution: 2x — 4x! 6x = x(x! — 4x34) 
xt 30-3? =x? +x7_3x 3) 
2x-6 
4x2 3n-3 [Oat 4x -6 


a2 £ 2s! ora 6x 
~ 6x) + 6x + 6x6 


[fect 3 fea sala 
2 — 12x — 7 
x -x-2 xt oe 3 | x2 
re 


peas 


. aa ee 2 [5x2 


axtex 


2 
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H.CF. ofxand x’ is x 
‘ HCF.=x(x +} 
Q4 Find the LOM. of the following expression by 
factorization. 
@ xyz, sixty’? 
{i} 02xy"2, BSxlyz,  187xy7 
4@oxy'z, oy” 
Solution: 39xy'z =3* Beyz =3* Oxry'z 
9ixey'z" x 1axty'z! -1» Beyyat 
L.CM. = (Common factor)*(non-common factor) 
13x'y'2X3 * trey2) 
21a x3 7x 
=773x'y2 
At) WOtxy'z, 85x*ye, 1atxye? 
Solution: \O2xy'z = 2%3* \Tayyz 
B5eyz = Sx ITKRYZ 
[87ayZ = Ub * Vxyzz 
L.C.M. = (Common factor)*(non-common factor) 
(I 7xyz2 * § * Uxye) 
= 172 3x5 eye 
= s6100y2 
QS Find the LOM. of the following expression by 
factorization. 
2-281 +100, x'- 1-20 
fy Oraat 42-4, 2x7 +x-6 
(i) 104-9) 30x? + 2x? xy'-2y°) 
fy 4ot- 1,6 FD 
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5X -28x+ 100,07 1-20 
Solution: x? ~25x+ 100 =x? 5x 202 + 100 
= x(x 5) 20(x-5) 
=(&— 5x20) 
== 20 =~ 5K + 4x~20 
= x(x — 5) + A(x ~ 5) 


= (5044) 
Now ee 2Sx+100 = (x— 5x ~20) 
and W-K=20 = (x-5)(a44) 


LOM. = (- Si—20\4+ 4) 
SH) P+ 4x4 4,x~4,23" +1-6 
Solution: 4a d Hd ted 
= x(x +2) + 2042) 
(X42 x +2) 
x4 = (9-027 
= (x2) +2) 
WE +x-6 = 237+ dx —3x-6 
= x(x +2) ~3(x +2) 
= (+ 2K2Kx -3} 
Now HAR +4 = (R424 42) 


(x + 2K + 2x - 22x —3) 
me ~2X2x-3) 

Sit 2x! —y', 3429 + 224 — sy! dy) 

Solution: 268-4 = fod? - 4) 
7242+ FMC -¥) 

(x fe Pet Mh y 


Jee +2? ay 2) = 3100 +x = Oy? — 27] 
: = 3G + 2y)- Ya + ayy] 
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3kx + ye + YHX—Y) 
ata y?) = 208 + 9K +R 
302 +28 ay?) = 3a + DpH + KRY) 
LOM. =2:3(x ty) yi t ayy) 
= 6h He Yt EH 
= 60d - + HOt y) 
= oles -y he + yet) 
= 6x -y"Kx + 2y) 
Stuy Aix - 1,60 - 24D 
Solution: ag 3) #2 °F - OF 
=2 520+ IK? =D 
52x 27+ DOE R= 1 
Ox xx +H) =2«3p 0-8 -x+4] 
2x 3peix- I $= 
= dada 2-1 
4g =) 22x27 + at -1) 
fotartax tt) =2230c- Da Dt 
LCM. =29234x-L + DO 1H 
2» Fx HG? DR DI? #D 
=I2x- Die = DO? ~ 0) 
= 12-1 + OF 
51K = 1) “ 
@6 For what value of K is @r4 the H.CF. of 
Pay e+ 2) ond 2x + kx 127 
Solution: (x4 4) will divide completely x2 + x-Q2k+ 2)and 
axt + kx - 12. 
pix) = 37+ x-2k-2 
rut | x4 
eA) = 6-4) FAI 
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=16-4-2k-2 
=10-2k=R 


R must be zero 
10-2 
2k 
k 25 
Q(x) = 2x7 + kx~ 12 
Put x= 
qq) 


R must be zero 
20-4k =0 
~4k =20 

. k 
Q.7 I(x + 3)(x 2) is the HCE. of 

PO) = (K+ 321" - 3x + WO and 

gO) = (x -2)Gx? + 7x - 1), find kand 
Sotution: (x —2Yx + 3) will divide ptx) = (x +3)Qx? — 3x + k) 
init, 
(2 + 3)[2 x 27~ 42) +k] 


Q(x) = (2) (3x7 + 7x 1) 
(x -2)(x+ 3) will divide qix) = (x— 2N3x? + Tx—D 
Completely. We put x =—3 in it 
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q3) DBC + 1-3)-A 


= (527 -21-) 
=(-SK6-DER 
R must be zero 
(56-1) =O 
6-1 =0 : 


1 26 
Q8 Toe LCM. and ELCF of to polynomials pix) and 
24x! — 1) and (x + 1)(" + 1) respectively. 
Ifpip=x txt ct 1, find q(x) are 
Solution: Formula p(x) *QQ0. = LCM. « H.CF 
PR) god = 2604 D+ oe+ ) 
GO 4x2 4x Dx ge) 2200 — NET HO? + 1) 
= Ua Dx +O? +0) 
ae wax exe) 
2208s +O? +) 
mores raced) 
_ 2axt - kx HR" +) 
Gere +1) 
qx = 2608-1) 
29 Let p(x) = 10007 9x! - 38+ 2) and 
a(n} ~ kOx(x + 3} — 1)? Hh the ELCF. of p(s), (2) is 
10(x + 3Xx— 1), find their L.C.M. 
Solution: Formula p(x) * Q(X) =LCM. ~ HCE 
Purting values in it. 
10+ ge) + 10¢2-9)2-3x+ 2 ORICON 
= L(x! 9) x2 = 3x + 20M +3}(X— 0" 
1x). 
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=O? — YO? ~ 3x DLO NA= LY 

= 10x(x? ~ 99 — I(x? -3x + 2) 

= 10x? - 9x — NGF —Ix — x 4+2)) 

= FO (x? — {x — DC - 2)— Ix = 2)) 
= 10x@7— 9x ~ Ix - 1) - 2) 

= 1x6? — 9){x — 1x2) 


@.10 Let the product of LCM. and H.CF. of two 
polynomials be (x + 3){x — 2x + 5). IC one 
Potysomial is (x + 3\x — 2) and the second 
polyaomia? is x" + cx + 15, find the vaine of k. 


Solution: (L.C.M.)* (HCA) = (c+ PK2Nx +5) 
PAX) = & + 3-2) 
QO) =x7 + x FS 
PO) * Qi) = HCP xX LOM. 


Pilot 


Punting value in it 


02 + kx + 15) + 3) — 2) = (G+ Ix - 2K + 5) 
(x4 IP (x- 2x45) 
(84+3X-2) 
K+ IS = (04 H+ 5) 
ket 1S =x +B +15 
' hoe 2 4 Bx + 15-15, 
kx = Bx 
k =8 


Wt kee 1S = 
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Q.11 Wages wishes to distribute 128 bananas and also 176 
apples urwng a certein number of children. Find the 

is saber of children who can get the feuit in 


Seisnion: Numbc of children will be ILC of 176 and 128 


128 | 76 
dts 2 
46 | 128 
9 1 
32448 

32-2 

16 ]32 
32 


Number of children > 16 


(poe 22030) 
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x+1_x-1 4x 
a2 [4 1 | x 


x+l xo!) 4x 4x 
Sate 
w+ xi~1 


a iC Sa) ied CS) 4x 


&—DaeD xt4t 
= EMH H2K-T ax 
w-1 ead 


4x 4x a 
=| be 
es | 


xa 


+ ax 
ol 


=f) SL 
m Fra +) xd 


O38 Foaas e 
Sotutton: = 

1 gel pia . 
dee 41S Kx 3K43 XP —e—SK 4S 
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te 1 e I 2 
XQK-I-HK-3xG—D—HA—D_xx- DSK) 
ie a ont DS 
DD" -DE=D —Nr—5) 
= OD +K-5)-2(x-3) 
{(x=34x— 3) =I) 
= KoNx-5- 2x46 
(=I -SK-1) 
2x-2x46-6 
(x3 SKK D, 
=0 
(442043) | (442)0x2~32) 
Ho (x-4)(x? -x—6) 
(x+2Kat3) 5 + (X+ 2422" - 16) 
z 2Y2Hx"— 16) _ 
P-GP" (x= 4x! 3x4 3x6) 
= GADD 2K +22) 
(3K +3) (K—4)IK(K- 3) + 2K] 
we 42), oe Ka- 4x 14) 
(6-3) (84x 3X42) 
= a2 Axed) 
x-30 x-3 
a Mt24 2K 48 
x-3 
= 3xtl0 
| x3 


Qe 


Sotution: = 
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x43 1 
a5 2x $9x49 22x- ) 


ee et Te 
Qxt 4Oxt3x49 2C2K~ 

5 x3 (Sb, = cm 
Tae AHR 22x= 3) (2x+3H2x-3 
ate ye 
Gx+3\x+3) 20x-3) 2x+H2x-3) 
eMail go wl oat eS 
Gxt) 2Qx-3) Ox+HCx-3) 

_ 22x = 3) + 2x43) 1492) 

7 22x +3\25—3) 

_ 4x64 2x + 3- BK 

© FGx+DGx-D 

3 

22x +3K2x -3) 

ext 

* 32x +3 2x-3) 


Solution: 


Solufion: 
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Pads : 
t 
= a'4+2a41)-(?-2a4)) 


a+) 


@-Nha+h 
_altdatl-a? e2a-1 
~ Darl 


Agee 
at 


on = ([¥CL_2 | fast 4 
Solution: (B43 Sh par ea] Mts 
“AY xl 4 
ial cs | 
of x3] foray 
Hea 
i peat LB ie) 
X-2 (X424x-2) 
| 2 ALB Mn-3) 4264-3) 


(4 2Xx-2) 
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ax-3 x-3 
x-2 


re 
=0 
@8 What rational expression should be subtracted from 
2x'+2x-7 xl 
=p ee 


to ? 
x4 
Let A be the required expression. 
2 


2H Ix=T 
We3x—2n-6 x2 


__det42n-Tx-t 
x(ut3)- 2K43) x-2 
_ BO42K-7 xed 


(e+3Xx-2) x-2 


a D2 2x7 - (0-43) 
(04 3Kx-2) 

= Belt 2x~7- (x 42x39) 
(x4 30-2) 

Bw 4 2K-7-¥7 = 2K 43 

(x43Xx—-2) 

2 

x43 


) 
~ 7-27 
(ie +3Kx-2) 
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= 42K ) 
(«34K -2) 


Perform the indicated operations and simplify to the lowest 
4x-6 8-4 

ee eA 

K-69 

QS — Simplify to the lowest form 


forms. 


= XK+3)~ 243), (4 IVK-2) 
(K-34 2K—3) (KF IX=3) 
= &#IK=2) | (+22) 
(= 3KK42) (KF BKK=3) 
we GAT 2Nx-2) 
(2-3) ~3) 
cary 
(x3 
R-8 x74 6x48 
O10 ae tl 
Wn2 ae dee 2x48 
PPO axe xel 
a RHP 10444044) 
SHPO a(x) 
= A IKx? 42x44) K(K44)42(K +4) 
~ (-DEHD "RA -D=Kx-D 


Solution: 
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we MEIKHS | (44x42) 
x2 (&-NK-D 
= OP 42x44 x44) 
= DG 1) 
= ATA + 2x44) 
cay 
x‘ -8x 2x-1 x43 
Ux e5x~-3 x +2xt4 x7 2x 
x(x? 8) xl x43 
2x? 46X-X-3 X'42x44 x(x-2) 
=P) Ded 
2x(x+3)-Me +3) 2+ 2K 44 x(K-2) 
Cie) Cake Sn) 2 Sol SE 
(x+3022-1) xi+2a+4 x(x-2) 


Ot 


volution: = = 


2yhaty-4 att 
3y7=1By +4) Gy? +y-1 
2ylt7y-4 _4y-1 
By) -Hy+4 6yhty-1 
By -1y-y44 by? +3y—2y-1 
= YAOI), By Ny) 
By(y-4)-Iy- 4) | 3y(2y+)-IQy+) 
~ Gr Oey), Cy—Dey +) 
(y¥-4)3y-D- Qy+NGy-D 


Qn 


Solution: 
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= 4Gy=9 Fy-1 
a OF 4ANQY =I) 3y 1 


7 43y—1) "2yat 


[egrtteoraee +y'¥ - Oc - yy | eemioopt 
028 -y)oF Fy) 


says 
Gera pha taly'y- (at yt 2's? ye +y nies ty'-2y) 
Ry 4y) (-¥hRe9) 
xt ty* + 2x¥y?—xt_y/ Asani ey’ stay—x yey 
Oyo ty) > xy? 
ax’; xy 


By Pay 
we ec eeiy 
CPR) ay” 
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Exercise 6.3 


Qu Use factortcation to find the square root of the 
foltowing expressions. 


42 lsy+ 97 
am 2-162 GF% 


1a 
ip gel 
OO) ag* a 36” 
(oy 4{a+ by - 12487 - by + 9a by? 
ax! ~12x2y! +9y! 
ae atxy ley OF 


2 
{vi} (x+4]- -{x-4}, (#0) 


iy 
(vii (« +n) aad Yeneen 
x A 


(viii), x? + 3x4 2)(x + 4x + 3)G" + Sx +6) 
(xy) (a2 + Ox + 72x? x 3) Gx" + Nx 21) 
Hp ax Dry + 9° 
‘Solution: 4x2 — \2xy + 9y? = 4x — 6xy— Guy + 9y? 
= 2x(2x ~ 3y}~ 3y(2x - By) 
= (2x— 3yX2x— 3y) 
= (2x ~3yY 


fax rare =£(2x—3y) 


iy oO - ire Hee) 


t ry 
Sotution: «8-14 =GP-14[— 
jon: P+ =F +(3) 
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Hf) a+b) -126@7- b) + 9(a- by 
Solution: = [2(a + by — 12(a + bya — b) + [3a — by]? 
= [2( + byP42)2Ma + bYBNa-b) + [3Ce- 


oP 7 
= [2(a+b)—3(a- byP 
a + 22b— Bat 3by 
= [5b ~ a]? 
Yaar by 12a?) +a by = a(Sb~ a) 
1 xt ey +99" 20) 


9x + 24x’ 4 l6y 
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 28'F = 220 1BY4Gyy! 
. Pa20x yay eae 


Sotution: 


4x’ Paoyy 
Ox" +24x°y' + 16y! 


rev fort} af als \.ew#0) 


3x tay? 


Solution: Let xt> 78 
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2 i 
(vi {x +] ~a(re4) +12 
x x 
Softsion: Let att ta A) @) 


a 
(+4) ol (Squaring) 


+ sata’ e gate 

| wat Ba" +16 

Sm (a)? — 20074) + (4)? 
= (a -47 


+12= y(a?—4)? (Taking square 


=a -4) 
2 
ae [(-- 4) - | {Putting value of 
x 
a) 


\ 
=tha+h+2g = ahd] 
IORI OE + 3x4 202 + Au By? + Be + 3) 
Solution: = (x + Ix+x 42x? 4x4 3x6 Be + x4 3x +6) 
= feat 2} 1x2) fc (att ps Tas DAs Y+3GREZ) 
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= (+ INK # INR + IKK + K+ Wx +3) 
= Oct IP 427 HBP 
Taking square root 
ODF (+ PORE! = Oct 1 + YK +3) 
Hix) (2 + 8+ TM2x" - x -IQx? + 11x - 21) 
Solution: ~ {x?+x+7x+T]Qx"—3x+2x-3] [2x74 | 4x—3x-2 1} 
= {xtxt +70 | Ex(2x—-3} 1 (2x-3 AKT 


(xt) 
= (RF NOCH THQ —3)K + XK + TK2K- 3)” 
= (M+ 1Y (e+ 7P (2x - 37 
Taking square root 


Ye +1 +7P (2x3) = (x + INK + 7M2x—3) 
Q2 Use division method to find the square rool of the 
following expression, 
(DP 4x? + L2xy + Dy? + Lex + dy + 16 
fi) x8 = 101° + 3727 - 601 + 36 
fii) 9x — 6x34 7x) 2x4 t 
fi) 4428x"-12x— 240° + 6x4 


; : 
” Stk sz ALE t0,y40) 


2) 4x2 + Loxy + 9y" + 16K + Ady + 16 


Solution: Ie 4+ 3y+ 
2x [4d + [xy + 977+ 16x + Ady + 16 
4xtdy Waxy + 
a) oxy 
ax +6y +4 16x + 24y + 16 


# 16x + 2dy 316 


x 


Square root = 2x + 3y + + 


5665666 
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Hil} 8-100 + 37x? — 60x + 36 


Sotution: i sSet6 
x O10 + 37x — 60x + 36 


#4 
2x? — 5x =e + 37« 
= 10x! + 254? 
— 1x46 12x? 60x + 36 


212s) 60236 
x 
Square root = x? ~ 5x + 6 
20) 9x46 + TP +1 
Solution: 


Square root = 3x?-x + 1 
2G) 4+ 25x? ~ hae - 24 + 16x* 
Selution: pd = 342 


42 Pion 2x 2S Ti 
4 
ax? 3y = 4x) + 25x! 
—24x* 9x? rx = 
8x? - 6x +2 16x? 12x +4 


tN et 


Square root = 4x7 - 3x o2 


: 

ay © Xs09- ees To e40, y#0) 
¥ 4 

Solution: Writing in iinliny order 
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ee 


= 27, 
yi z x 


Square root = *-54% 
yx 
O3 Find the vaive of & for which the following 
expressions will become a perfect square. 
M4 104378) 4k 
(iy xh eax's tox’ 1a + 9 
SH) Act 42K 4 PA +k 
Solutsn: Taking square root 


pee ee 
at [ax 198 + 377 4x tk 
a 4xt 
4x - 3x 12x? + 37% 
= 12x? 9x” 
ax’ 6x +7 28x" — 42x +k 


In case of perfect square, remainder is zero 


‘Therefore h-49 26 


7 e* 
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and k =49 
Fi) a+ 100 — kx 9 
Solution: Taking square root 
x + 


+3 
aad ee eS ae ey 
xt 
2x? 2x ~ 45 + 10e 


Fas a? 
2x" 4x +3 | Ox’ -kx +9 
= £6x°F 12029 - 
kx + 12s 
Incase of perfect square ~ ae 
x42 #0 
-a{k~ 12) =0 
k12=9 
k =12 
O4 Find the value of ¢ and m for which the following 
expressions will become perfect square, 
OO Athos tose 
G49 - 702 + 1092 — fm 
8444 68 am 
Solution; Taking square root 
+246 


eo] tabs leeks m 
zx! - 
2n? +2x a+ lox 
fay) ae 
2x" - dx +3 (xt + i +m 


ZICH 236 
(ix = 24x) + Gn ~ 36) 
In case of perfect square, remainder is zero 
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ix—24x =0 


x(i-24) =0 
1-24 =0 x 
1-24 
and m-36 =0 
m =36 
4) aS 70s? + 109x7 —— m 
Solution: Taking square root 


8 


(Gx — 60x) + Em — 36) 
In case of perfect square, remainder is zero 
+ 60x =0 
x{l+ 60) =0 
i+60 =O x=0 
12-60. 
and = -m—36 =9 
_m 
m =-36 
QS To make the expression ox! — 125? + 2257-135 + 12, 
a perfect square 
What should be added to it? 
(ti) ‘What should be subtracted fromm i? 
(iii) What should be the value of x? 
Solution: Taking square root 
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3x? | 9x4 12x5 + 22x" — 15x 12 


29% 
ae a a 
14x? — 5x 12 + 22x 


B12? + 4x? 
t4x2 10x46 18x? ~ 13x + 12 
4 18x? ]2x¢ 9 
at (R} 
@) What should be subtracted; remainder should be 


subtracted. i.e,—x +3 
Gi) What should be added, Negative of remainder should 
be added. i.e. x3 
To find x, pul remainder equal to zero. 
x-3=0 
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CINEAR EQUATIONS 
AND INEQUALITIES 


Linear Equations 


A linear equation is one unknown variable x is an 
equation of the Form ax tb ~ 0. where a. b € Randa #0. 


Radical Equations 


When the le in an equation occurs under a radical 
the equation is called a radical equation 


Exercise 7.1- 
Q.1 Solve the following equations. 
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ay sees 
pu 

i 5x 


LCM. of 2, 3. 6is 6 multiplying by 6 
2 
Sotution: (62x 4x bx+00! 
3 CJ 6 


an 3a - ON I 
x =Oa+d 
x 6 21 
Sa <1 
l 
ate 
ae 
Soe rN ia 
3 
E 3 x-2 
1 * Monat 


Solution: (*,7}6 (* 2x6 Ty (Oy 


1.C.M. of 2 3. 6 multiplying by 6 
O P22 & 3 6 
A 6 6 6 

2x. 3y 6 


LCM of 2 12. 


6 is 12 multiplying by #2 
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32 


Pilot Superone Mathematics 312 ass 
nfs} alas 


ox 148 = 1042~12x 
oxt12n =10+2+1-8 


Wax =5 
= . 
nie 
us 
a5 
sake x -{3} 
Yn 
==2{x-- |-6: 
ig x+ (= 3) x 
‘Seclentinew. xy =2x- > - ox 


Mahiptying by 3 
xt 34) = 300-3(4}- 6x) 


But =6x-4- 18x 
3x - 6x4 18x > 4-1 


ix =-5 
eee 
5 
gest 
3 
‘ (4 
Solve set x i 
Sx-3) x 
1 SS 
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18EWX=3) _ 1g, =1a-1e(2) , 
6 9 


15(x—3)- 18x = 18-25 
1Sx—45— 18x = 18—2x 
ISx- 18x + 2x = 18445 


x =63 
x 2-63 
Solve set x = {63} 


=2 
Xx-2), 
Multiplying by 2(x ~ 2) 
Tx =23Kx-2) 
7x =6(x-2) 
Tx = 6-12 
Ix-Ox 9-12 
x #12 
Solve Set x =(-123 
x 2 
1) ST Bae 
Solution: —%_, 5 _ 22 
2x45 4x+10 3 
mw, 5 2 
2x45 2x45) 3 


Wotten/Compased by: - SHAMZAD IFTIKHAR Contact # 03 13-5665665 
wepsite: wonwadownlondclass1ot25.com » E-mail 


MATHEMATICS FOR 9™ CLASS (UNIT # 7) 


Pilot Superone Mathematics 314 


Class 9" 
2205 2 
22x+5) 3 
4x+10 2 
20x45) 3 
Mulliplying by 2 » 3(2x + 5) 


2 32x15) {et | 22, 
3015) 3 


Bax + 5) = 42x +S) 
12x +18 =8x+20 
12x -8x = 20-15 


23 (2x +5) 


Solution is not possible. 
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wig 2 


1 
aye tl 
xt ox4l 


Solutions = 2 __. ts 
(S+)Q-Doxeh xed 
Multiplying by (x + IMs - 1) 
2064 1Kx-F) 1 I 
(x4 Ix) EN Die = (x4 eae 


2-(«- 1) =x-1 
2-xt) =x -1 
KoX R-P-2-] 


ax =-4 
x-at 
-2 
x <2 
x = {23 
t 
ett 
wl 
xt 6 xed) 
he gt 
x4 6 
+13 
Cores 
4o3 
7 6x42) 6 
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Q.2 Sotve cach equation and check for extraneous 
solution, if any: 


@  Voxt4~2 (iy V2x-4 -2-0 
(iy Yx-3-7=0 (op) tea =5 
(9 Yixs3=¥e-2 (vp = Y1- 28 


(ig M2086 -J2— 5-0 (ity a vax 4 
29) Vinv4=2 
Solution: (vaex4) = @F (Squaring) 
Beta = 
ax 54-4 : 
3x 


2g) P2x-4 -2=0 
Sotution: Yaa = 
ox-4" =2 
fex-4P =ay tCubing) 
Qx-4i =8 
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Hy Jx-3-7 =0 
Solution: x-3 =7 

G3)" =7 


(@-3°P -@? (Squaring) 
&-37)? =49 
x-3 =49 
x =49+3 
x =52 
2m) Wied 5 
Solution: alta = 
eta) 
4+ gy? 
4( + 4) 
At 16 
4 
“ar 


(Squaring) 


2) xe = x2 
Solution: Px43 = Ye-2 
or (2x +3) =(x-2)'8 
[2x4 3p =[x-2H 7 (Cobing) 
2x +3) = (x2)! 
Qx+3) =x-2 
ax-x =-2-3 
x =-5 
Solve Set x ={-5} 
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ao 2-1 = YU-28 
Solution: a1 = Y= 28 

on a-y"? =(Qu- 287 


(2-HP =]21-29)3P — (Cubing) 
> = (1- 29)" ‘ 


2-1 =%-28 
A- =-28-2 
er) 
ee 
=3 
1b 
Aviy \2-6-VR-5 =0 
Solution: Wa-6 = Va-5 
or (2-6) = (2e- 5)" 
[aE = 121 -SF 
2-6 =2-5 
4-2 =-54+6 
a= 


Sol. set is not possible 
Sol. sot= 
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x+t) 2 
<oF eee 
[css] -o* ci 


Multiptying 2x + 5 
xt? 
(Bbw 2+ 5) 4x (2x +5) 
42x + 5) 


xtl 


Equation Involving Absolute Value x 

Another type of linear equation is the one thal contains 
absolute valuc. To solve equations involving absolute value we 
first give the following definition. 

Definition 

‘The absolute of a real number -a’ denoted by fal, is 
defined as 

ll =a, ifado - 

= a, ifa<o 

8. (6)=6,10|=0 and }-6|-6 
Some properties of absolute value 

Ifa, be R, then 


@ 20 (ii) 
(i) Fab] = fal. by tiv) 
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Exercise 7.2 

QI Identify the following statements as True of Fatse. 

[x{ = 0 has only one solution. 

All absolute value equations have two solution. 

‘The equation | = 2 is equivalent tox = 2 orx=—2 

“The equation |x - 4| = ~4 has no solution. 


‘The equation [2x — 3}= 5 is equivalent to 2x ~ 3 
=S5or2x+3=5. 


@ [* [a [ [oolt low|t [om fr 
@2 Solve for x: 


@  Ba-sin4 a Lpsra= 
iW 
42x] =/6x-71 
diet atain9 
(viii) Es -2 
aK]. x 
2) Bx-Sie4 
Solution: Bx-5| =4 Ax-5) 24 
3x 455 x-5 =-4 
3x #9 3x =-4+5 
oe 4 3x =1 
3 scat 
x33 3 
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ii) Lpx+a-4 = 
Solution: ee] =l1t4 
diy +2) =15 
2 
Bx +2) =30 (Multiplying by 2) 
Now 
Int2 =30 ~Gx+2) =30 
3x + 30-2 - 3x42 =-30 
3x =28 3x =-30-2 
x -2 3x =-32 
rs 32 


20) Pxs Son 
Solution: 2445 = 11 


2x =11-$ 
2a <6 
a =8 
2 
x -3 
Sol, Set =(3, 8} 


iy [3+ Dat = ox—7} 
Solution: 34x = 6x--7 342k =46x-7) 
347 -6x-2x . 342% =-6x+7 
10 = 4x 2x+6x =7-3 


Wotten/Compased by: - SHAMZAD IFTIKHAR Contact # 03 13-56656665 
wepsite: uonwadownlondclass1otes.com » E-mail 


MATHEMATICS FOR 9™ CLASS (UNIT # 7) 


Pilot Superone Mathematics __322 Class 9" 
_ to a 4 
4 4 
eee 
xe ‘ 
2 Pa i 
Sol. Set {3-4} 
aS 


Av) at Y-FHS—|x 4 2 
Solution: |x #2+|x+3) -5+3 


M24 =8 
Dividing by 2 
mtyn4 
Kt2 24 
x42 
x +2 
Sot. Set $2. 6} 


age disaeaeol 


Solution: Sern 29-2 


1 
=r] =-12 
Line at 


K+ 3] > 24 (Multiplying by 2) 


Sol. Set +4 
(Absolute value is never negative) 
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Now 


Sul. 


Defining Inequalities 

Let @. b be reat numbers. Phen a gervater than d if the 
difference « 6 is positive and we denote this order relation by 
the inequality « > 6. An equivalent statement is that & is less 
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than a. spmnbolied hy &-' a. Sinfilarly, if ab is negative, 
then er is loss that # and expressed in symbols as a <b. 
Properties of Inequalities 
1. Law of Trichotomy 

for any a/R, one and only one of the following 
statements is teuy. 

axb or a=b, or a>b 

AAW important spgcial case of this property is the case 

for b ~ 0: namely. 
a0 ora 0 ora>O foranyae R. 

2, Transitive Property 

fata bee R. 
ita 
te 


@ 


Fora. boc € R. 


Ww sbihenate>bre 
<bihenate<b+e 
Gi) >fhand b> 0, then e+ b 70 


<Uandb <0. thena +b<0 
4. Muttipticative Property 

Letaboede R. 
@ Ua > 0 and b > 0. then ab > 0. 

whereas a < Gand b <0 = ab>O 
(i) Ha > bande > 0. then ac >be 

or ifa<bande > 0, then ac < be 
Gi) Wa > bande <0. then ac <be 

or if'a< bande < 0, then ac > be 

‘The above property (iii) states that the sign of 
inequality is reversed if each side is multiplied by @ negative 
real number. 
(iv) Ifa = band c > d, then ac > bd. 
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Exercise 7.3 


Qf Salve the following inequatities. 
wee l<sy-g i) A103. tk 


titi) 4- tye 14 : try 9-28 Ny oe 


%) 9 


(vi) 32x+ 1)- 42n+5)< 5 (3. y 
(vii) 3X - 1) ~ (4-~2)>- Yrs 4) 


ee | = i 
(iif) 25% +2 (Sx -4)> © av Ty 
3° 3 3 


Wy 3xttrsx-$ 


Solution: Barbe sy 4 
IOP SN SN TON 
whi 
Arto te gy 
AN k Dividing by 2 
5 
8 >) ONL Schange of sign 
Sot. Set = fxlx > 2} 


Hi) Ax- 13 <71x-18 
Solution: - {Subtracting 214) 
4x-103 Jin <3 18 2 
x W3 ~ 18 
“V7x- 103+ 103 Ss 1.85103 (Adding 10.3) 
Wh <8S 
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N.L-S Dividing by -17 (change of sign) 
“7 
x25 
Sol. Set = (x|x 2. --5} 
1 1 . 


Mi) 4 xm 748 


Solution: 4 x 


Multiply ing by 4 
le 2s 
Subtracting by x 
16 x x > -2B+R-x 
16 -3x 2-28 
Subtracting by 16 
16 3x -16 2-28-16 
3x 2H 


W 
w 
& 
* 


Subtracting by 3 
x <—t NTS (change of 


sign) 


Sol. Set = fxs < ¥ ; 
Hiv) 1-25-29) 26x3 ; 


Solution: x -4S -I) 2 6x-3 ; 
. 


= 5 
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Ss -1044x > 6x 


vist 


Matiptying by 2 
2x 20+ 8x > Ey 7 
tx 20 > 12x 7 
Nebractiag 12x 
Wx 20 12x > 12K. 7 - 12x 


2x 20 2.7 
Adding 20 
2x -20+20 >-7429 
“2x 2h 
Dividing by -2 
x< 2 (change of sign) 
RS -65 


Sol. Set = (xix < 6.5} 


>-9) 


oF 
3x+2- Hx +1) > -9 
3x+2-6x-3 > 9 


-3x-f >-9 
~B-T+T > 941 (Adding 1) 
3k > 8 
Dividing by —3 (change of sign) 
x< . 


3 
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eae 
3 
Ii) 214+ 1)- 22x + 8)<5 Bx-2) 
Solution: 6n43-4x-10 < 15x 10 


2x7 <15x 10 
Subtracting 15x 
Dn 7 Wx <85x- 10 15x 
13x-7 < 910 
-13x-747 < 1047 (Adding 7) 
“3x <3 
Dividing by —13 (change of sign) 


iss 
xe 


Igip 3 -)-G@-D>- AFH 
Solution:  34—3-x+2>>-2x-8 
2x-1 > -2n 8 


Dxt2- 1 > Int 2x B (Adding 
2x) 
ax-1+l >-8+t (Adding Ly 
4x >-7 
x 2 (Dividing by 49 


Itty 22x42 Gr 4)> ~hare n 


8x 
3 
8x +2(5x—4) >48x+ 7) (Multiplying by 3} 
xt t0x-8 >-8x-7 
18x-8 >-8x-7 
Adding by 8x 


Solution: +36 -4) > jes 7) 


‘Weitten/Composed by: - SHAMZAD IFTIKHAR Contact # 03 13-5565655 
wepsite: wonw.downlondclass1ot25.com » E-mail 


MATHEMATICS FOR O™ CLASS (UNIT # 7) 


Pilot Superone Mathematics 329 =i Class 9" 
18x -8+ 8x >-8x-7+ 8 
26-8 >-7 (Adding by 8) 
26x-B8+R >-748 
26x >I 
xot (Dividing by 26) 
26 


: \ 
Sol. Set = {xla > 36! 
0.2 Solve the following inequatities. 
@ 4A<3x45<8 (i) -S<- <1 
ee 7 
tii) 68 <6 (iy 327 S31 


fy) 3x-10<5<x+3 Mw) 3st fea 
(vii) 12x < $4 < 25 - 6x 
(vii) 3x-2<2x4+1< 41417 

i) 4<3n+5<8 


Solution: 4 <3x4+$<8 
4-5<3x+5-5<8-5 (Subtracting 5) 
9<3x<3 
Beal «Dividing by 33 
2) $= 
Solution: — 103 4~3x<2 (Multiplying by 2) 
AO-4<4-3x-4<2-4 (Subtracting 4) 
14 <-3x<-2 


Bividing by ~3 (change of sign) 
ald, =x, =2 
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iy O< <6 


Solution: 24-3 -2«24 (Multiplying by 45 
Ades Be D< 2462 (Adding 2) 
23+ x<26 


(Multiplying by 2 
(Subtracting 7) 


Multiplying by -1 (change of sign) 
i<x<8 

2p BN- UK S< 443 

Solution: flere 


. 3x <5 Sex+3 
Bx 10 LO Sr ad or xt3>$5 
Bx <15 xt3-3>5 3 
LN * nod (i 
33 or 2<« 
x<5 ci) 
From (i). and (ii) 
2<x<5 
wi) 3<* 


Solution: Multiplying by —5 (Change of sign) 
Wiex-4> -20 
W4d>x-de4>-2044 (Adding + 4) 
19>x>-16 

or “16<xK< 19 ~ 
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2(vi} V~2N< 5-525 ~6x * 
Solution: 
be Se 3-x<25 -6x 
bolsrx<S xex Sx t6x< 25. Oy) Oy 
1 x45 , Sr $x<25 
K<5 | S+5x -5<2$ § 
K<4 Sx <20 
or x>4 rt) 5x. 20 
5 3 
x<4 LC) 
From (i) and (ii) 
A<x<d 
viii) 3x—-2< 2x4 1< dt 17 
Solution: Vere 
3x-2<2x+t dxtT<dxe 7 
3x 2 1e2xt dad. axtl-t<dxet7 
3x -3<2x 2x< dx +16 
3x-2x-3<2x 2x 2x - 4x <4x + 16-49 
x-3<0 2x <16 
x-393<043 Dividing by 2 (Change of sign) 
x«3 a) is 
xed 
-2 
x> 8 diy 
From (i) and Gi)" 


“B<x<3 


wensite: 
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Review Exercise 7 


Q.1 Multiple choice questinn, choose the correct onswers. 
{i Which of the following is the solution of the inequality 
cr | 
ty 8B iby 2 
te) a id) None of these 
4 
(ii) A statement invols ing any of the symbols ey ¢ oF 2 is 
called 
a} equation tb) identity 
w) inequality td diner equiition 
ain isa solutiats of the ineqiality 2 N= 2. 
tay $ thy 3 
0 wm! 
(iv) 10. is ne larger than 1D, the 
fay N28 dbp ys HO 
ty) oa woo We 
roey If the capacity ¢ ofan elevator is al most 1600 pounds, 
then 7 
ta) cs 1600, thy e > 1600 
fe) eS 1000) 1600 
Hi) 8 Disa solution of the imequality 
wy 80 thy ba Sb 
Wh oaks 0 Wo DO 
Answers: : 
fyb ty ys tii iy bb 
nye wy od \ 
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2.2 Mentify the following statements as True or False. 
@) the equation 3x 37s isa linear equation. 
Gi) The equation x 0.3x + 0.7s isan identity. 
Gil) The equation 2\ 63 Sisequivatentte 2s ~ 11, 
fiv) To eliminate fractions, we multiply cach side of an 
equation by the ECM. of denominators, 
() 4x13) x6 3 is a conditional equation, 


(vi) The equation 23x + 5) - 6 + 12 is an inconsistent 
equation. 


2 
(vil) To solve [x 12, we should multiply each side by 


(viii) Equations having exactly the same solution are called 
equivalent equations, 

(ix)_A solution that does avt satis! the original equation is - 

called extrancous solution. 


teue Tei 
‘True | wD 


Nears ee 3 


Q.3 Answer the following short question. 
() Define a tinear inequality in one variable. 
(i) ‘State the trichotomy and transitive Properties of 
inequatities. 
(ii) The formula retuting degrees Fahrenheit to degrees 
9 
Celsius is F = ~C + 32. For what vatue of Cis F <0? 
j 
(ix) Seven times the sum of an integer and 12 is at least 50 


and at. most 60. Write and sotve the inequality that 
expresses this relationship. 
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Answer: 


4} A linear inequality in one variable x is ax + b< Qa #0 
(ii) Trichotomy Property: 
Va. be Rone and only ‘one of the following acsteniont 
is true 
avbora-b tas 
If Othena<Oora Oora>ilorany ae Re” 
Transitive Property: 
VabceR 
(i) Wa>bandb>c thena>e 
ip Ifa<b. and b<cthenas 
(iy OF ae 432<0 


c< 3202 
9 
c< 160 
an t 


fix) Let the integer =x 
According (o the conditions 
W<Hs+t 12) =60 
Solution: 50 < 7x + 84< 60 
Ss 84<7x+ 84 84< 00 84 (Subtracting 84} 
M4<7x <4 


Q4 Solve cach of the following and check for extraneous 
sotution i any 
@  Waededl 
fii) V3x~1-2V8-2x =0 
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Hi St 4= AT 
‘Soliuon: Meare «Squariny) 


a te-lg O 
t=5 
Check Putt = 5 
vane vw 
V2Ep+4 FSi 
errs © 
is 
Solution in imegers in ma set (@) 
Mii} x=) -2V8-2x =0 
Solution: V3x=1-2V8—=2% 


. » 
At check = 3x=1-2V8-2x 
a Putting x=3 
s + §50)-1-2,/8- xa) 
= (-1-28-6 
= 8-22 
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W2-2V2 =0=RHS. 


Q.5 Solve forx 


i) [Bx + 14-2 = 5x fii) 


4 
Sf) 3x4 V4]—2= 5x 


Solution: — |3x + I4[-2 = 5x 
Bxei4|  =5x4+2 
3x+l4 =Sx4+2 3x + 14) e5x 42 
3x 5x +2-14 -3x- 14 = 5x +2 
2x - AZ -3x-5x =2+14 
-8x = 16 
oe 
, 
x “3 
x =2 
Check: L..HS. a RS. 
«Bx ¢ M4]=2 x=6 
- 3(6) + 14] -2 = 5x) 
“LB + f4) 2. =5%6 
=p 2 =30 
322 
=30 Truc 
Now check xe A 
Ix + ld) 2=Sx42 
LELS. 2 RHS 
[E29 + 144-2 5x42 
16 + 14] = §(-2) +2 
os =-104+2 


=-8 
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18) =-8 False 
Sol. Set = {6} 


ay ft 
509 Fix anh ix 


1 1 2 
Fe-M 70+ [Fe-H- bern) 


Divide on 6 Divide on 6 
2x ~3)= 3K +2) %x-3) = 3042) 
2x-6= 3x +6 3x-6 
2x~ 3x =64+6 6+6 
Sez 
x=-12 
Set. {- 12, 0} 


Q6 Solve the following inequality. 
7) ~iress1 fy -3< 


6) ~3x48s1 


Solution: wbrasoseins 
wtaes ise 1-5 
3 is 
atid 
3 
Multiplying by —3 (Change of sign) 


f 
3) (-44) 2-4) 
{ 


xz 12 
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of) -3< 

Solutis “Vcd eS Multiplying by § 
-S- <b Ix-<5 1 ‘Subtracting | 


-16<-2n<4 
Dividing by - 2 (change of sign) 


Watten/Composed by: - SHAMZAD IFTIKHAR Contact # 0313-5665665 


wiéosie e-mail: (ashahgacimusnar@amal.com 
: Monn oWntondclassn otes.co 


MATOEMATICS FOR SMCLASS (UNIT # 8) 


Y lone Mal hey sy class 9° 


LINEAR GRAPHS & THEIR APPLICATION 
a 
Au Ordered Pair uf Real Numbers . 
An ordered pair of zeal numbers \ and 9 ix a pair gen 
in wbich elements are written in spevitie onder. 
(3) (1s an ordered pair in which lira element is s and 
second is). such that (4.3) #19. va where. 


(i) 2. Sand (3. 2) ane swe different osdered pairs. 
GY) tm nponly TX omands —p. 


1 Cartesiun Plane “is 
The | Canesian Plane owablistien, one-to-one 
| comexpondence borween the xt oF ordered pully RR Me, 
398.3 € Ri and the points of the Castesian plane. 
Yo plane io mutually perpendicular straight lines are 
drawn. the lites me ealled the cowninate anew the pect 0 
Where the two lines moet is called origin Hhis plane is called 
the coordinate plang ur the Canesian plane 
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EXERCISE 8.1 2 

termine the quadrant of the coordinate plane in 

OF ath the jotewleg pod He: (4, 3, OS, -2 
RY2, 2) and SQ2, oo. 


ae 
Q.2 Draw the graph of eoch of the following: é 
@ 172 exe fp yet 
fm yrds te yee on 
ost (oy yr de folly ye fix) 


, -yo tn-ys2 
+ pays sy Old 
a (i) x- Syd 10 fete) Be By 


IM x02 
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tf x=2 

Soluiton: Table ordered paits that lie on the graph of x= 2. 
x- [2 2 2 2 
ye [| 2 4 2 4 
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cranny 


dit y 


Sutution: taboo pret te ons yt 


aN Sa taner 
aN ah Graphy = 


Vinie: 
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Any y=3 
Solution: Table ordered pairs that tic on the graph of) 


Sn 
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‘This is x-axis 
Av) 170 
‘Soluslon: Table ordered paits that lie on the graph of x= 0. 
x= [0 o 0 0 o 
y= 3 s 2 4 


coo da 
Graphx=0 Fhisis yay Wy 


Avil) _¥ = 3x 
Solution: Table ordered pairs that lic on the graph of y = 3x. 
x 2 =I 2 


3 6 eae Say es, 
Plotting the points on the graph paper 


T ail 1 
Ero ee 
Ni 7 


i 
aN Graph of y= 3x 
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us lass 

Yvill) -y =e 

Solution: Table ordered pairs that tie on the graph of -y = 2s. 
a= 3 -2 1 

f ial 2 = =Z 


His) dos wrael 


nie 
ix] 


bo 


! 
Graphxe + 
raph x= = 


Viaie: 
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$ 
Solution: 58 
{able ondoted paies that he on the graph of Ay 5% 

: Bove t. 


i 
is 


“Graph dy A 


won. e 
Solution” ys 


ran 
Hable ondored pair Byat ig on the eruph aly y 6. 
1 2 


Vinie: 
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Avi) Bey ak 

olution: yw 
yon 2 


= les 


Asin Sy ot 
* Sertation: Oy 
Fey 


Fable edeped pon eg isn the graph of ele 


Graph y~3yt b= 0 


Vinie: 
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_ Mav) Be 2yt = 
Sotutlon: -2y *-1-3% 


: ier 
- pt} 
2 
“Table ordered pairs that Ke on the graph of a ~ 
3x-2y #1 20. } 


[oss 


' 
rae we 


Graph 3x-2y + 1-0 
Q.3 Are the following lines (i) paraitel to x-axis (ii) 
porattel to y-axcis 
eS oe 
(iy oxty=G fy) e-2y= 8 
SQ x13 
Solution: = 2x-t #3 


% abel 
aN 2x 4 


Visie: 
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aig 9 
4 
xage2 
Parallel to y-axis 
SH} x+2e-. 
Soltion: #2 =-1 
x =-1-2 
x3 
Paralle to yranis 
HUY 2y 4 3=2 
Sotetion:  2y+3 «2 
dy «2-3 
2y #1 
at 
ae 
Parallel to x-axis. 
ily} xvy=d 
Solution: x+y =0 
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fas 9 


fr in neither parallel to V-#Ris, ROLIO y-aabs 


Joy Weds 

Solution: 2% 2y =O 
Ines newer paralle! to xsaain, not to Yunis 

24 Find the velue uf m and « of the following lines br 
capeesing them in the form y = me+e 
BH wey-380 HY rH A=- 
(iy Sxsy-1 20 (iy Qr-yeT 

eS fy 3-tet yO ip daeysd 
a ott 43-10 


RY 


Vinie: 


N- Sotution: 2x+3)-1 = 
o By --2etl 
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6) (Dividing by 0 


(Gi) Comparing 114 and ¢i4) 


F YTS NTE Comparing it wan 
, yormxre 
1 
moped 


Milly Sety—120 


Solution: 3n+y = 
or E 

Gi) Comparing ¢i) and (ii) 
“ny 


=a-7 
(it) Comparing tH and 1) 
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My 3-IxtynO 
Solution: 3- x+y = 


or y 0 

yo cmxte — ii} Compering @) and (ii) 
m=2, oF-3 

4) In=yt3 

Solution: wm myt3 

or yt3 22x 

or y =2x-3 fi) ‘ G 
y =mxte — (i) Comparing (i)and (t) 


m=2, 6-3 


Q.5 Verify whether the foltowing points Iie on the line 
tx-y+1=00r not 


ao 2x wy Oo , H) CLD 
fin) (2.5)  &3) 
SO (253) 
Sotution: 
yy Text 023 
Paring ergy in the equation 
3 =2Q)41 
3 4th 
395 {Impossible} 
“The point (2. 3) does not fie on the fine. 
sim 0.0) 
Solution: — x-yt =O 
ges y <2e+l 
Gal Putting x <0. y= 0 in the equation 


‘\ 0 ~20)+1 
0 =041 (impossible) 


Visie: 
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The point (0, 0) does not Fic on the line. 
50) 4,1) 
Solution: -y+1 =0 
y <2xt7 
Puiting x=-I, y= 1 in the equation 


(Impossibte) 
The point (-1, 1) does not lie om the line, 
Sty) (2,5) 
Solution: a-ytl! 
y 
Putting x = 2, y= $ in the equation 
5 =2Q)+1 
S448 
55 (Tne) 
‘The point (2, 5) lie on the bine. 
4) 3B 
Sotution: — 24-yge 3, =0 
Rw sxe 
Putting a= 3, y= in the equation 
3 =25)+1 
3 =10+1 
3-1 (Impossible) 


The point (5, 3) does not lie on the graph of the line. 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics _354 Class 9" 
EXERCISE 8.2 
Q.1 Draw the conversion graph between litres and galtons 
using the relation 9 litres = 2 gallons (approximately), \ 
and taking fitres along horizontal axis and gallons a\ 
along vertical axis, Form the graph, read ve 
oO The number of gallons in 18 titres. 


(i) The number of litres in 8 gallons. 
Solution: {Litre)9 =2 (gallon) 


yiaty 
9 


or 2 
ye "67 i [4.67 


Value table for (x, 9) 
3 45 


18 Give) = 4 (gallon) ES 
8 (gallon) = 26 (live) ‘- 


+ Scale on y-axis 2 9.7 1 


Vinie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics 355 ass 7° 

Seale on x-aris | 39. = 3 , 

Q.2 On 15.03.7008 the exchange rate of Pakistani 
currency and Saudi Riyal was as under: 
1S. Riyal = 16,70 Rupees 
Af Pakistani currency y is an expression of S. Riyal x 
expressed under the rule y = 16.70%, ihen draw the 
conversion graph between these two currencies by 
saking S. Riyal along x-axis. 

Solution:. . 
Y= 16.70x where y is Pak, Rupee and x is S. Riyad 
Table value for x and y. 


x~T oa 2 3 4 
y= [1670 33.40 $0.50 68 


y = 16.70 2=33.40 
¥ = 16.30%3= 30.10 
Y =16.70« 4= 66.8 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathemarcs __356 Glass 9% 
Graph: ¥ = 16.10 
Q.3 + Sketch the graph of each of the foliowing lines. 


fs) x-Byt 220 )  3n-2y-3=0 

() ty-142=0 @ y-u=0 aX 
(  3y-1=0 QO ytarn0 . ‘\M 
@ 21+6=0 


we = 
aN i Graph: x—3y+2=0 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Graph: ty -x +20 
St) ytd AW 
‘ Pet 


x -1 
Cre. =2 


x Graph: y-2x*0 


Pens, 
{Page 20 of 40} 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


rone Mi 359 Class 9” 
Sey y-1=0 


Solution: 


Table of ordered 
ne] 


y= 


i 
3 


7 


3 yt3x-0 
Solution: y =x 


‘Table of ordered pairs for 
rasa 5 


Graph: y+ 3x=0 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics __360 


3 ix+G=0 
Solution: 2x #6 
or x =-3 ate 
Table of ordered pairs for (x,y) . 
wef3a fs] 3 To 7 
Ly= : 


Graph: 24 +6=0 
Q.4 Draw the graph for following relations. 
@ One mile =1.6 km 
G) One Acren 6.4 Hectare 


Giiy F=3e+2 


ty One Rapee= 5 
4Q) One wile =1.6 kn 
Soimion: one mile = 1.6 km 

Let us show it by an equation 

2 y = 16x 
_ We prepare « table in form of ordered pairs in x, y 
[x 0 2 $ + 

“To [32 | 30 [647] 


Vinie: 
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Bilot Superone Mathematics 361 Class 9" 
ve 


ube 


Hy HE 


r) Sa aT IT ET Ps 
cy 


Graph: Scale 239. = 1 
(ii) One Acre 0.4 Hectare 


Solution: One Acre = 0.4 Hextor 
Let us show it by an equation 
y "04x 


‘Table of ordered pairs in (x, y) 


= oct 2 4 3 
Le {04 [a | is | 20 


tread the ordered pair on the graph and joining them, 
we get a straight line, 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


r rons Mi 362, ass 9° 


“as 


7) 5 a eS 


Graph: Scale 33a," 1,Soake 2s9.=1 
Mai) B= Se +32 

Solution: 

ead C in form of (x. ¥} 


T 10 20 0 100 | 
50 ot 122 212 


fr forse 2 
a) a) 
F @ 2(10)+32=50 
a 3 


9 
. F = 2 (20) + 32= 68 
ane 


~ F ~ F000) +32 =212 


Visie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


4(v) One Rupee = is 


Sotutton: One rupee = bs 
‘We show the relation with the help of an equation. 


Boye 
Eee 
= {a 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics _364 Gass 
EXERCISE 8.3 
Solve the following pair of equations in x axd y 
graphically. 


ho xtye@,2x-yt3a@ 
2 x-ytis@x-2y=-1 
3B Unty=Oxt dyn? 
4 ety de Oa-yt1® 
So bty-1e@i=y 
L xt+y=0,2x-y43= a 


Solution: 
xty 90 a-y+3 90 
yieek 
Tae fx a Table ta ye 
f = 44 = fers 3 i 
Plosiing points on the graph paper 


aN Point of imersection (-1, 1) 


Sot. Set = (4, 1) 


Viaie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


2 a-y4d=0,x-2y= 


Soturion: 
x-yel #0 x-2y =-1 
yen -ly =-I-x- 
y =ktT wick 
eer 
Table for x and y values 


x 4 


Poirn of intersection (-1, 0) 
Sol, Set = {(-1, 0} 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 
Pilot Syperong Mathematics __366 Case 
3 WxtynOn+ dye? 
Solution: 


daty <0 
y =-2e 


Table value for x. ¥ 


yo! 


AN romorinmsin (-2.4) 


eS 


Visie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


4 xty-1=0,n-y+1-0 


Sotution: 
xty-1 =0 x-y+h =0 
y =1-x ~y eet 
y =x+1 
Table value of x, y Table value of x, y ' 
x= | «1 6 xe 4 Ee 
ye { 5s [ yo s [+ 
Plotting points on the graph peper 
Point of intersection (0, |) 
Sol. Set ~ ((0, 1} 
Stat y-10,n=~y 
Sotasion: 
nty 
y * 1-2 yam 
Teble value for x,y 
az [x= 4 = 
5 Cys Tas 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


‘Plot Superone Mathematics 368 Cass 


Protting poims on the graph paper 


Point of intersection (1, —¥ * 
Sol. Set= (1, -D} a 
Review Exercise & 


Qt Choose the correct enswers. 
If &~ y+ 1) (0, 0), then (x, ypis 


o Od CLD 
oan @ -L-b 
1G, 0) =(0, y), then (x, y)is 
© OD {b) (1,0) 
fe) = (0,0) @ (LH 
Point (2, -3} fies in quadrant. 
(a) 1 (b) u 
© om @ WV 
Point (-3, -3) fies in quadrant 
@ 1 ®) 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


fe) hy {a} Vv 

™ ify=2x + Lx=2 thenyis 
@) 2 &) 3 
© 4 @ § 

(vi) Which ordered pair satisfy the equation y = 2x 
@ «2 ® @,1) 
©) 2) @ 1) 

Answers: 

tele |e [ec 
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ti i 


[ma ) 


> 


a 


Q.2-— Identify the following statements as True or False. 


(The point O(0, 0) is 
tii) ‘The point P(2, 0) lies on x-axis, 


(iii) The graph of x = -2 is a verticat line. 


(iv) 3—y=0 is a horizontal line. 


(¥) The poiet Q-1, 2) in quadrant IIE 
(vi) ‘The point R(-1. =2) is in quadrant iV. 
(vii) y 7 x isa line on which origin lies. 


vertical tine, 


{viii} The point P(1, 1) Hes on the'line x +y = 0, 


(ix) The point S(1, -3) lies in quadrant HE. 
(The point R(O, 1) lies on the x-axis. 


Anmweg se _ 
Cm Ca ee @ {T 
F (vip pt (vii) VF 


jo le [oo 
[ate Je [Fr 


Viaie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics 379 Class 9° 
0.3 Draw the fetlowing points on the grap’ paper. 


(9h C644 55,3) 
CL H 
4} 
{ TTT 


4 Draw the graph of the following equations. 


Setetiom: _ Table value for x. y 


PEE EREEE 


Visie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pitot Mithemat 321 


Graph of x -6t0 parallel to y-axis and a the left side 
ofit 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics _372 Class 9° 
‘Graph of y = 7 is parallel 10 x-axis and it is box it ala 
distance of 7 units. 


Sotuion; x-25 
Table value for x ¥ q 
x= [25 
= & 
Geaph of x = 3 is paraltel to y-axis and is on the right 
_ of nit distance of 3 units 
; 9 
av) oy 3 


Solutions y= -45 
Table value for x, y 


oe eee 
E “sha 45 


Vinie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Graph of y= 3 is parallel to x-axis and itis below at 


sdinance of -2 unis. ig 
ay) yay te 


Solution: — Table value for: 


Visie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Mi 314 am 
a eerrT| 
: pid - Table vole fo ¥ 


Dre te prep Of eS 
hee umes) ama a cn 
Soleten: Oe value of ¥ 

: a inl 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


375 
Sa) y= 281 Seanad 
Solamion: Table value for + 
a =3 


% 


par ’ 


v a 
Graph y= 2.5% 
26 Solve the following equations 


@ xeyer, xty=} 


@ xy, Be3y a6 
iy Sarees, 


4) ede 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Filot Supgrone Mathematics 
Phoiting the points: 


7 aed 
« 
a 3 
i Point of intersection gaye 
* etiy 2-3 QS 
Sotution: . 
Table values for x, ¥ 


o72],3 
2 }im3| 0 


Plotting the points 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics _377 class 9° 
5 i 
HERES 
A 25 
ras 
z 
~ ee : 
ca 
i kd 
Point of intersection (-6,-2) -% + ‘ 
Common Sol. Set = {(~-6, -2)} 
oii) Soxnyint, Lat yed 
Sotution: é 
1 - .s% 1 
Sitcyr ast qty 22 
cae Aes 3 
why =2 xty 6 
4y =-2-x y 76-x 
(ho ¥ Ewe? 
‘Taphe values for x, y Table value for x, y 
‘ =] 4]6) 0 | x-[ 4 ]2] 0 
. 
4[2 4 =[2 Tete 
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MATHEMATICS FOR 9™ CLASS (UNIT # 8) 


Pilot Superone Mathematics _378 Glass 9 


: om 
Point of intersection (2, 4) 
Common Sot. Set = (2, 4)} 
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MATHEMATICS FOR 9™ CLASS (UNIT # 0) 


Pl Mi i 379 Class 
INTRODUCTION TO €O-ORDINATE 
GEOMETRY 


a Tae distance formula. 
a Collimear Poiats. 
(ii) Mid Poiat Formula. 
Distance Formula 
(Finding distance between two points). 


Let Purr, yi) and Ott, 2) be avy bwo poinis in the 
coordinate plane where distance between P and () is 
‘d'(areal number). 


ies |POl = 
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MATHEMATICS FOR 9™ CLASS (UNIT # 0) 


Prlot 380. 


PML XOX, ONL XOX ond PRL ON; therefore, 


Fi. QN we paraltcl wo YOY and PR is parallel to 
x’OX. 


i 
Thus A PRO is a right angled triangle and m ZPRQ = 


Now m PR= be: -2y)and m RO~ by -9il 
Using Pythagoras Theorem 


wor 
* 1 tee baal! 
or Mi ae 
i Voom abel 


Corotlary: H 
Distance of any point (x,, y/) from the origin (0, 0) = 
Vary? 


Visie: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 0) 


rong Mi tics 38 ” 


EXERCISE 9.1 


1. Find the distance between the following pairs of 
points. 
fe) 40.3. B17. tb) 2, - 6), BG, - 
7 


)  4f-8.1. 86, 1) AC AND) BL 4, yy 
-3 
() AB -1D.B8.-9 AO. 0. BA. -¥ 
Sotution:- E 
Hay 40, 2, BO, 


d= ty 2/7" + ye = (Formula) 
Ma =V7-9r+ @- 


n 
d=. Viral + yn yh 


(Formula) 
a, VG 7+ -8) ~(-OP 
we TN CO : 


ONE 1 


d= Vira + by wil? 


Ho a-8. 6,0) 


(Formula) 
8 ae aF ay 
AAS VG AF 


ENTID =l¢ 
HG Al-4N2).8-4, -3) 


Le: d= Ve wal + bya yal 
“~ 
7 {4B|_ 
. ) Meo oF + 0-9 BP 
pas 
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MATHEMATICS FOR 9™ CLASS (UNIT # 0) 


Pt arer ee -3-NaP 
- Vorrvewy  = 
3H? 


Hey AG. - 1), BB. - 


d= Vinal? nl ive 


(Formula) 
yaa, VG 3P 1-0 UP 
VCR -3 Q 


d- Vern? bol? 


(Formuta) 
va, =Vie-O7 + (-5)- 0" 
Aree 
wR =5 ‘ 
2 Let P be she point on x-axis: with x—coordinate ‘a’ 
und Q be the point on y-axis with y-coordinate 
‘b’ as piven betow. Find the distance between P 


1 (0.9, BC, -3) 


ond Q. 
@ ar9be7 Gy a 28 
3 

6” a7 -8b=6 (wv) a+ -26 
=-3 
) aN? ont Wh a= -%6 


--4 


~ 
* ” Sotestion:- 
“A The points which are on x-axis have y-coordinate *0" 
aN and the points which are on y-axis have = coordinate 
‘OL 
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MATHEMATICS FOR 9™ CLASS (UNIT # 0) 


2 an9b=7 
Points are P(9, OF : Q(8, 7) 


a Ve bat 


(Formula) 


PY ANUO-OP + (7-07 
NEP 7 
Or = Vile a9 


V0 


Wi a~lb~3 
Points are PF2, % : 010, 3) 


5 * Lee Mea? oP 
N (Formula) 
Po =VO-7 + a-e 
4 ¥) “Ne 8) 
cn gEy} 
aVit 


ale 
a : a= Misa + ool 


S (Formula) 


Ql = Nf0--8P 6-oF 
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MATHEMATICS FOR 9™ CLASS (UNIT # 0) 


=Ver sy 


af 64+ 36 
=¥100 = 10 


2h) a= -2b~-3 
Points are P(~ 2.0) : Q(0.-3) \M 
d= Sees narod © 
(Formula) a 
PO == aE 3 —0F 
Var ay ‘ 
ohare 
V3 
ay a-N2.be c 
Points are PAI2. 0: 10. Pg, 
a= host + bs vi! 


wy a> 9b 
Poines cme Pt 9. 9): O10. - 4) 


‘| d= Viral? 2 -yil 


(Formula) 
: Po “VE 9 oF 
0 VO HF 
< J B+ 16 


, WF 
AN Coltineer Points 


a» ‘Two of more than two points which Ile on the same 
a8 straight Tine ase called collinear points w.rt that line: 
aN otherwise they are non-collinesr points. 

visit ter Nate: 
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MATHEMATICS FOR 9™ CLASS (UNIT # 9) 


Pilot Sperone Mathematics _385 dase 
*C 


os 
A B 
Points A, B lic on straight line ‘T', these points are 
collinear with respect to tine ‘/”. Points A. B, C are not 
collinear w.t.t the line £ 
‘We can prove the collinearity of more than two points 
with the help of distance formula. 
Pe 
fie ge Bt 
P Q R 
‘We can prove by using distance formula that points 
P.QR are not collinear with respect to line 'm’. 


IPO + (DRI ~ 'PO| 
While points P.Q,R S are not collinear w.r.t m. 
as IPQ} + 10S! |Pst 
and [PRY + [RS] [PS] 


Use of distanec formula to different types of a triangle. 
(i) Equilateral triengle. —(ii)_—_Lsosccles triangle. 
Gi) Right angle wiangle. —(iv)_—_Seatene triangle. 
Defirnkions.- 

{) — Equilateral Triangle: 
Equilateral triangle has its sides equal in length. 

(i) Asosceles Triangle: 
Two of its sides are of equal in length whil 
side has a different length, 

(iy Right Angle Triangie: 
it has one of its angle is of 90°. 

(i) Scatene Triangle: 
Measures of all the three sides are different. 
Using distance formula to show thet given four aon- 
collinear points form & square, tectangle or @ 
paraltetogram. 
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MATHEMATICS FOR 9™ CLASS (UNIT # 0) 


Pilot Superone Mathematics _386 Glass 9” 
a 


Square: 

Tris a closed plane figure formed by four non-collinear 
points such that length of afl sides are equal and 
measures of each angle *s 90°. 

(ii) Rectangle: 

i acke plane figure Formed by four non-collinear 


its pga ods are equal in length. 
Gi)_angle of cach vertex is of 90°. 


iii) Parattetogram: Ng 
ia ciecod phan Hein Garied by Rik “<> 


points if 

{i} Hengths of opposite sides are equal 
) its opposite sides are paralle!. 
measure of none of the angle 
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EXERCISE 9.2 


QL Show whether the Points with vertices (5, — 2), (5, 


4) and (- 4, 1) are vertices of an equilateral or an 
dsoscetes triangle? 
Solution:- 


Let 412. O15. 44 BG, ~ 2) 


We find (RPL IQR] and PG 


@~ Néz-aP ye 
(Formula) 


VO =VB=-ortia-1p 
“NO+ + ap = Sari 
VO 
OCS, 4): ROS, ~ 2) 


d= Nie GP 


(Formuta) 
JOR} =VG=5% + 2 gy 
a0 = 3 = 6 


ffi) 


« 
‘a 
a : RU. -2); Pl-4. 
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a= Ver pe 2d 
(Formula) 
wap) = Na SP OP 


w= 81 £03? = N89 = NO 


\Po; = 'RP’* ¢From# andili) 
Thus PQR 1s an isosceles triatgle. 

Q.2, Show whether or not the points with vertices (— Af, 
Dy 5,9), (2, 2) and (—4, 1) form a square. 

Sotution:~ 


iy 


4 oe Let Al~ 4, Yi BID, — 2); OOS. 


oe efind —_iABILIBCL ICDA IDA 


OY 2 d ~Von Ky" * (aay) 
Ry WNP ED“? 
AS =JVere + 2-1 
VOT ey = VI6+9 = 
x VE @ 
ac) = NS 27+ 4 - OP 
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+ a VG + (67 = 0+ 56 = f45 


iy 

leo eerie 
NCTA 1 OP 
= 6 + - fiero = 


V6 Gi oe 
OAL =O EOP > PE 


=Ver +6 
=fCP mp=3 A 
5 
We find that ay 
4B! =)BCt- IC (From i, ii, 
ii) Ae. 
But * * 


LAB) = :BC] * BCD! #14} 
Therefore (- 4,1) 2, - 23,13. 9, (- 1.) . donot 
Form a square figure. 
Q.3. Show whether or not the points with coordinates 
(1, 3), 4, 2} and (~ 2, 6) are vertices of a right 
triangle. 
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Solution:— a 
Let nT 2, REL, 3p be the 
points 
We find? IQR). [RP! 
me a ar + 6 = 
Pot yoo es apt pe-F 
NESTEEES 


ty t6F = (P= S36 76 - 


- Py? =(f52/" = $2 , 
wd Bars = a 
=Nt3r + yr 


=V9+t=Vi0 


ion? -Af1o y= 10 (i) 
wp) = ff) P= 6 - 
aV(o2- 1 + fy 


+ (= VII = 
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and tay 
‘We sce that 

52+ 10218 

10418 252 

18+ $2210 
‘Therefore, points (1, 3): (4. 2): {~ 2, 6) do not forma 
right angle triangle. 


Q.4. Use the distance formuta to prove whether or net 
the points (1, 1), (— 2,~ 8), (4,19) lie on a straight 
line? 


Let Prd, 10); Of~ 2, ~ 8). RE i) be the 


We find —sRP1.F ORT and |7Q; 


a* Ver 0; iP 


(Formuta) 
IPO = Vte2 a + 8-16? 
~ Veo + (18) 


= ¥36> 324 = 360 = 676 
d= Ver“ a -yP 


(Formula) 


VOR) CaP ap 
oN sort ep 
NGF OP 


VOB 56 ~ HiT 
fi} 
d= Vou =x" Gs =? 


(Formuta) 


@ 
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392 


we) =a + ao-1P 


NGF + 


= G+ 81 ~ Y90 = WTO 
sity 


oR, = 310 
Re) = N70 : 
oR +1RP| = HYT6 + 370 
+N G+ 3 
- ofi0 


PQ, = af70 
2 1ORL+ (RPL = IPO 
Points are collinear. 
See the graph also. 


ys 


x e 
Yy 
Q.5. Find k, given that the points (2, k) is equidistant 


x 
s 
a from (3, 7) and (9, 1) 


Solution:- 
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© ADK) 
BQO. Fhe 
0 C9, Bh 
Let AQ, Ws 83.2); CB, 1) 
We find \AB), LAC] 
a> Vie + 6 a 
(Pormulay 
ua ~fe-7 +a 
Vt 


Wie @ 
and acl =Ve-27 + —e 


afora— (ii) 
‘According to the given condition 
MB} =< 4Qq 
NIF0-P fOr d-e  iromivii) 
Or 1+ ~ky! . wate iia? 
1449+ Mk “49416 
-Hk <0 


k=0 
@.6. Use distance formula to verify that the points A(8, 
2, BI3, — 5), C(-2, 15) are collinear. 
Solution: AO. 1); BOB, 3): Cf 2, 15) are 
given 
‘We find ICA}, BCI. 148! 


d= Vie=2 +r oP 
Mal VG=0F 1-5 —7P 
NGF +8 -7| 


=Varr emp 


(Formuta) 
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Pifot Superone Mathematics 394 Gass 
= V92 14 = ¥153 
Sn EPS Ea TENT 


oO 
a= Vinal im ot 
(Formula) 
Bel ~V2-aF TS - HHP. 
“MG H+ eS 
«25> ROP 
= 25 + 400 4. 
SxS xT? = HF 
fi) g 
de VES Oo 
(Formula) a 
oe 
ae! 
‘efx2 x7 = ATF 
fii) ui 
MBL AOR) = N17 +277 (fom i+ | 
iii) is 
NTF G +2 i 
1? 
IBC] = NT? ~—(fromti} 
“NABI + ICA)» {BCE 
Therefore A(O, 7). BO ~ 5) and Cf- 2. 15) are 
cofines:. 
Q.7: Verify whether or not the points Of8, 0), ANS, 
at D, BAG, ~ I) are the vertices of an equilateral 
a triangle. 
Solution: 
aN ‘We find the lengths of the sides of the triangle 
+ 000. 0% AB]. B: BAL, —D 


Vinie: 
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rome Mathematics 395 
d= Verma on 
(Formula) 
We fine : 


MB) = 0 
ANG BP i -Cnp 


«far -a 


Ve =2 w 
de ay 
(Formula) 


Oat =NAS OF oF 


re UB © (OBL = JOA = 2 From iit 
itp 
The lengths af the sides of the triangle are equal 
therefore, the triangle in equilatcral. 
2.8 Show that the points A(~ 6, —5), BIS, - 5), O15, - 
& and Di— 6, ~ 8) ore the vertices of rectangle. 
Find the lengths of the diagonals. Are they equal? 
Solwion:- 
Points are: OY~6, -8). C15, -8), BES, - $), At-6, ~ 


We find IDAl, }CD\. |BC) LAB, 
d= Vera © 9 


we (Formula) 
aN ABI 
NUO=COF 1-9 = 5P 
acre 
o Roe 
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Pilot Superone Mathematics 396. 7 
ANE + OF + HS 45) 


HNP +0 = IP at 
fy 
. a= Nera =r - 


{Formula} 


wo) = 5-5) + 1-8) - CSE. 
wore * 
NCP =N9 =3 @ 

fii) 

a= ere or 

(Formula) 

icd|_ = see 

p= 69 — (SIP + (0-8) COT nag 

Veen Hae 


eID = NTP <1 
7) om 
a= Verma" * On =P 


tFormula) 
te HDA 
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(+6, «8? 


Lengths of oppesite sides are equal we find the lengths 
of the diagonals. 


ie + t-B 


=NG +4 BP 
= VF + (9p ~ fT > 


uct = 130 ty 
MAB = (ip = 124 wo 
P= 0 


A [BCP = ¢ ro) 
aN 12149 = BO (From iv, v and 
vi) F # 


Vinie: 
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Pilot Superone Mathematics _398 Class 9" 
AB? + BCP = ACP = 130 
AABC is aright angled triangle m2B = 90° 
Similarly all the angle of ABCD are of 90°, Therefore 
point A. B.C. D are the vertices of a rectangle. 

@.9. Show that the points M(- 1, 4), N( —5, 3), Pll, — 
SY) and QS, - 2) are the vertices of a 
paraitelogram. 

Solution: 

‘We plot the given points on the graph paper. X, Pa 
+ ~’ 


x 
at find the lengths pi sides with distance formula. 


Nees +63 —P 
aN ad Car 
why 7 WH =NED- 9 > [4-3 


is : aera eat 
ay Naa yer eae 


wy 
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9 a 


d= Ve =a" yy" 


(Formuia) 


PO, NSD IRa - 9 
SN ie ET: “ 
Vist P = Siri =~ VF 
d= Nea? 


| 
| (Formule) 


wal «V5 -C i f-2 - iP 
’ aVi5s Pit-2-y) 


“MOOD ~ Ver 56 = 


Wwe, =Vft--5 =f OP 
Nis Pe cane 


= VORP = S564 36 = 


Hy 


INA] = (PQ); IMQt INP] 
Lengths of opposite sides are equal. 
We find the longi of the diagonal WQ 


<a Ni -10"* Gay? 


V5 + 2 3 
= Naor (5 ~f106+ 23 


Neowin ANPQ 
Ss : INQ? = 125: iNPI’= 72; |PO|*= 17 
and |NP/?+ POP) = 724 17 = 89 


s thes WOR = INPP +PQP 
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3 
wo) 

Q.2. The end point P of a line segment PQ is (~3, 6) 
and its end point is (5. 8). Find the coordinate of 
the end point Q. 

Solution: 

‘Let Q (x, ¥) be the other end point. 

Mid point is R (5. 4) 

One end point is P (~2. 6) 


Mey) =m (SSE, 222 ) (atid point Faring 


We dtr 
r=B 
and re : 
thus Q(x, 3) = QU13. 1D) 


Q.3. Prove that mid-point of the hypotenuse of a right 
triangle is equidistant from its three vertices P 


2, 5). QL I) and R (-1, 
Solution: Given points are 
R(-1,04.Q (1,3, POS) 


We find the lengths of the sides of the triangle, 
vg gd NG (Formula) 
wor = VIED 8-0 


oul OF BY 
; “Ver OF, 
~& Nir o-JB 0) 
a -N@ Oe (Formula) 


“ . OP, = VIE - COE + (5 -3F 
=ME-2 -1F 4 GY 


Vinie: 
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sya ay 
2¥oreeVi3 9 


RP - VfCD=- OE BOF 0 
APL = y-2 + y+ (SY 
= MALY + 5) 


> Yt 25 « V6 


fQPF + IRQ? = 13-413 
= 26 


‘ tv) 

RPE +26 ro) 

RPP = QPP + IRQ? (From in. vy 
Thus hypotenuse is (RP! where & (-1, 0) and P (-, 5) arc its 
cud point 


Let M(, y) be end pomt of RP. 
tay PE RE + etig-point Formulay 


Now. we find disanee of M (=? 3) from tne thave vertices. 
‘We find (MP,JMQ), MR} ° 


ulZ 2) 3 REO} QC, 3), PIH2, 5) 
@ VE Or (Founutay 


mr = fica pores 37 


1 


eafered ya 
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* 
IMP - ne = MR = 55% (Homa. BO 
M is cqubdistant from P,Q. R. - 
G4. F010. 0). A (3, 9) and B(3, 5) are three points in 

. the plane, find M, and M, as 


“. raid points of the line segments AB and OB 
“ ively. Find Mf, Ae 
(3.0), O(0. 0) and B(3. 5) are the 
. sertices of sA. M1 is mid-point of OB. 
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“OPM ane 30) AX 
¥ oe 
Meng M(B, BER] cromatay 
(Ps) 
4 34) 
M; is midspotan of AB. 
‘Therefore: + ty, (352 223 
= cy 
0 2-2) 
eres) 


lun- 1) +02-n)— (Formulay 


a 
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saa ie 24) ‘ 


Q5. Show that the diagonals of the parallelogram 
having vertices A {1, 2}, B (4, 2), 
Cf- 1, ~ 3) and D (4, - 3) bisect each other. -: 
Solution: ABCD is 1 parallelogram with vertices A(I. 
2), B(4, 2), C1, ~ 3) and ‘ 


1D 4,-3) Suppose diagonals DB an AC 
aM. 


Herscet 


A(1.2) and C (1. -3) we Sad twid-point of AC 


Formula 


Visie: 


for Notes, Old Papers, Hume Tutors, Jobs, IT Courscs & more. 
(Page 26 of 22) 


Watten/Composed by: - SHAMZAD IFTIKHAR Contact # 0313-5665665 
wensite: 1 E-mal 


MATHEMATICS FOR 9™ CLASS (UNIT # 0) 
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i 
-(a-4) @ 
New B (4,2). and D (- 4, —3) are end points of the 
second diagonal BD. < 


Mid-poiat of BD A433) 


ea 


Midpoint of diagonal AC and BD is the some, 
therefore, diagonals AC and BD bisect exch other. 
Q6 The vertices of a triangle are P (4, 6) 0-2, 
and R (8,2). Show that the leagth of the line 
segment joining the mid points of te line 
segment PR, QRis4 7Q. 
Sobation: Veruecs of APQR are PLS, 6), Q(-2. 4) and 
R(-8.2) 


Let M, be mid-poiae of RO 
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i i 410 


* 
c& 


o 
wv 
Now we use distance formula”, 
e Veoa e Ripe 
PEO QT 4 J 
PO = vt pe 


tad 


a pees 
2s -\3 @ 
SPQ trom A and BY 
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Review Exercise 9 

Q.1. Choose the correct answer. 

(i) Distance between points (0. 0) and (1, 1) is: 


@ 6 1 
2 @ v2 
Distance between the points (1.0) and (0. 1) is: 
f@ 0 byt 
te) v2 @ 2 
Mid-point of the poirsts (2, 2) and (0. 0} is: on 
(ar ab tb). (4.9) yd 
© 0 i) C1, -4)* 
tiv} Mid-point of the points (2, -2) and (-2, 2s: - 
@ (2,2) ) & 2 
© (0.0) @ OD 
(v) A triangle having all sides equal i called: 
(a) Isosooles (e) — Scalene 
(ce) Equilateral {@) None of these 
(A triaggle having alt sids equal is called: 
(a) tsosceles: ib} Sculene 
()— Equilateral “% — (d)_— None of these” 
Answers; + = 


d Se ii} on 
dye No © Ob 
a Answers the following, which is true and which is false. 
(i) A fine has two end points. 
) Atle segments has one end point. 

Ci) A triangle is formed by three collinear points. 

+ Gx) 5, Bach cide of a inangle has two collinear ventices. 
| 89] The end points of cach side of rectangle are collinear. 
"(BR Ail the points that Le on the s-axis are cvtlingar. 
~ {841} Origin ts the only point collinear with the points of both 
- the axes separately. 


Fo @ OF qi) oF jy oT 
Tv wy TT Qi) T 
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3. Fine? the distance between the following pairs of points, 
@O | 63.8-9 @  .5.0-D 
if (0. 09.¢ 3» 
Mi Let PI6, 3) QG, -3) 


4 = yen nF Orn 
PO «8-68 +033 
Vay 
= 9436 = JAS 


=VirGx5=W5 Units > 
3) 7.5.-) 


Let ACK. BUD t 
a ayes eogbar 


Waal = 


6v2 Units 
Mii) 0.0.64. “SF 


Let 0 4@, 0), 8 4, -3) 
. a yle a P +On- 
4 r\) = 0 = V4 =F 1-3-7 
al 
v + =Vi6+9 = f25 <5 Units 
4. . Find the mid-point hervcen following pairs of points. 


Ci) (6.0.4,-22 5) HET, oS) 
€8,0), (0, — 12) 


Solutions: 
Ati) Let M be mid-point of P(6,6),(4-2) 2 
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= MG. 2)is the mid-point, 
(i) Let M be mid-point of 8(-7,-5), A(-5,—7) 


Mid point formuta Aph Wine 


Thus Ey 


=M(-6,-6) 
Mii) Points P(8, 0) sad Q(), -12) 
Let M be the mid-point of P(8, 0) and Qh, —12), 
Mid point formula ayn ae 
B40 | 


‘Thus mid-point M is f 242 9-12) 
1 mid-point «(% ; 


G3) 
=(4-6) 


& Define the following 
4) Co-ontinate Georaetry (ii) Collinear 


(li) Non-colfinear (iv) Equilateral Trangke 
1 (}— Scalene Friangle (vi) Isoscetes Triangle 
(vi) Right Triangte (vii) Square 
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Definitions: 
Coordinate Ge : 
Co-ordinate geometry is the study of geometrical 
shapes in the Cartesian plane (co-ordinate plane) 
(ii) Collimear Poinis : 
Two or more than two points which lie the same 
straight line are called collinear points w.1.t that line. 
(ii) New-collinear 
Three or more than three points that do nat fen a 
straight tine are called non-collinear paints. 
fix) Equitateral Triangle 
‘A triangle having lengths of its three sdag tte same is 
called an equilateral triangle: 
ccd Scatene Triangle 
Ifmeasures of three sides of a triangle are different then 
the triangle is called a scatepe tutanglc, 
(6) Isosceles Triangle : 
H lengths of two sides ofa triangle is equal and length 
of the third side is different then that triangle is called 
an isosceles tianghe, 
(oi) Right Tangle 
A triangle having one of its angle as aright angle (90°) 
is cated a right angled triangle 
(li) Square 
A figure formed by four non-collinear points jn the 
~ planc is called a square if 
= UNG ailits sides have equal tengths. 
(i) Measure of each angle is 90". 
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CONGRUENT TRIANGLES 


Congruent Triungtes: 

Two triangles are said to be congruent if at least one 
{1 1) correspondence ean be established between them 
in which the corresponding sides and angies are 


congructs, 
For example: . 
fin the correspondence A ABC + ADEF 
A D 
E . 


@ Bsa 


Gig BE = zee 
| i) ABSDE 
Then & ABC'S A DEF 
4n sath w case we can also say that the correspondence 
a AWC 4.4 DEF is a congruence. 


Angle Side Pastutate (S.A,S} 
in a given correspondence of two triangles. the two 
sides and the included angle of the one triangle ate 
congruent to the coresponding two sides and the 
inchaded angle of the other, the triangles are congruent. 
In ALMNe> A POR 


1M s BU .mZM = mzQ, MN 
‘Then 4 LMN A PQR, 
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pilox Superone Mathematics 416 Cass 
Theorem 
In any correspondence of wo wiangles, if one side and 
any two angles of one triangle are congrucat to the \W 


corresponding side and angles of the other. then the 
triangles are congruent. (A.S.A = A.S.A) 


M 
A “ae 
8 CE F 


in AABC © ADEF 
2B22&, BCsEF. 20=2F 
To Prove y 
AABC © A DEF 
Construction 
Suppose AB 4 DE, take 2 point M on DE swch that 
Ki 2 B.Jontie F 


s | SABCEAMEF 
So. ZC = ZMFE 


Bul ZC z ZDFE 
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i; 
ie 

Is Thus fom ti 
ees have 


AABC 3 4 DEF i ae f 
Exercise 10.1 
QL inthe given figure AB 2CD iat 2 prove that 
GABD 3ACBE. 


Giver: 


In the given figure 


Statements | Reasons 
A" ABC and CBE a 
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Q.2. From a point on the bisector of an angle 
perpendicular, are drawn to the arms of the 
angle. Prave that these perpendiculars are equal 
in measure. 

Solution: 


Given: 


()— Mivapoimon Qt 
(| MN QR MS oo 
Lee Vd teu 90") 


To Prove: vi 


Proof: P ” 
; Reasons 
AQMes QIN saves 
ate Given 
z * Commen 


\ OMS * VOM | 8-45 postulate 
| Corresponding sides" of 
_songrecnt triangkes 
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QS Inu wiangte ABC the bisectors of ZB and ZC 
meet ina point L Prove that 1 is cquidistans from 

the three sides of AABC. 

A 


Given: : 
Io trrangke ABC 


@ WF istrecorone B aX 
i : 
iy CS is bisector of, 
n x ha at 
i) Lis poine of intersection of BE and CS 
oy WP LARGE ibe aL ae 
To Prov, Bes sik 
Proof, _ 
: Statements Reasons 
wie MOB 


esas 


Given, 
Fach 90" 


Bl > Br Jommon 
AIPB = AIOB postulate 
fee ip SA Corresponding sides of 
“ PanciReioe congruent triangles 
aN ‘ar IG sae Erom tis and v1 
aN : WF = 10 aR 
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Theorem 
Hf two angles of a triangle are congruent then the sides 
opposite in them are alsa congrent- 


IWAABC. 2B 8 


8 = AE 


Canstruction: 


> > 
Draw AB biscotor uf angk: A ke. 21 = 22, AP cuts 


BC aD. 

i ‘Statements 

[in TAABDe> ACD 
ZA3ZBELC_ | Given 
41322 Construction 
AD ‘Common 


ARDS AACD | SAS postulate 
Corresponding sides off 


congrucnt triangles 
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Exercise 10.2 
Qi. Prave that any two medians of an equilateral 
triangle are equal in measure. 
A 


R, oO 
B P € 
Given: Va AABC 
@ ABs BC 2 CA points P.O, R we respectively 
mid points of BC , TA and AB ie: mAK = 
BR =3mAB, : 
Gy BP = WB «$C 
CQ MAE = 50K 
Thus AR aBR aBP s TP a CO (From i. tip 
BoetR 
Reasons 


Given 
Opposite angles of equal 


| ZABC 2 ZBCA SZCAB 
Now ABCR «9 ACBQ 


{0 BEA BE Common 


ere 


Viaie: 
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2 A802 ZAR [Proved 
1 BR = CQ Given 
3 NBCREACHQ [SASESAS 
“Thus UR 2B Corresponding sides of 
Samitarly ie congruent triangles 
AP = Bi 


Q.2. Prove that a point, which is equidistant from the 
end points of a line segment is on the right 
bisector of the line segment, 

fy 


Gi 


AB isa tine-seyment. There isa pamt C that C 
To Prove: 


Point © Ties e.the Aght bisector of 
Constructian: 

Gy Fukg,Pay mid-point of AB ie. AP 2 BP 
Giy Sgn point Cw APB. 

Pref: 


Statements "| Reasons 
NABU ; 


catch ‘Given i 
lame evde ' Corresponding angles of , 
_songruent A’. 


Vinie: 
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+ ACAP 4 ACEP 
a ;, Given 
CX2 TB i 
a Prove 
LAaL8 ieee 
WF a BP i Construction 
ACAPZACBP | SASES.AS 
2 L182 
i {ML angles on one side of 
{ei metemz2: 1807 pik 


| Thus m2i -mz2=90" | 


“Hence TF 
' bisector of AB and point 


is right 


In a correspondence twit trisauhe, if three sides of ore 
Miangle are congruct ta the corresponding three sides 
of the other, the ghd Ka wiangles are congnis: 
: Re 
" 
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To Prove: AABC = ADEF 


Construction: 
Suppose the side BC is not shorter than any of the af 
other two sides of the triangle ABC. Construct A GEF at 


with G and D of opposite sides of EF such that 


Gl B and ZCEF = ZB. 
Join G and D. Let the angles be named by the numbers 


as shown in the figure. . 
_ Statements | Reasons, 
Vin  AABC++ AGEF 5 
BE at Given >” 
2B= ZGEF Consiragtion.. i 
aml AB=GE + | Constraint i 
Thus SABC a AGEF |SAS#SAS | 


Now in ArGD 


of 

Thus 232 24...) } congruent sides 

mZ24 mZmer Mes | Feomliy GH 

20s Tem 20) | AeKliion postulate oF 
ea angles 

ie | DEL e 

Hew in SDEFerd GEF | From tiv) and (v), 

Each = AB i 

Proved 


Esch 3 CA 


SASF SAS i 
Transitive propery of. 
COMgruEncy. : 


Vinie: 
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Exercise 10.3 
QL dm the figure 


Prove that Py 
And 
e 
3 
A Boat 

Given: In the given figure % 

ABs DC 

a 28e 
To Prove: cAsce 

ZABC & ZADC 


ACDB 


AB a BC Cia 
AD = BC Given 
BD = BD Common 
; AABD= ACDB ] 8.8.5 288.8 
t Hence. ZA 2 20 Corresponding angles of 
wW ftaZs ‘congruent A’ 
Ltn Zh Corresponding angles of 
congruent A’ 


‘mZl+mZ2=mZ3+mZ4 | From (i) 
For m ZABC =m ZADC 
. SABC S ZADC | 
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Q.2. Inthe figure: P 
P 


TN=MN Say 
v 


MN = LP gv 
Prove that gNZZP (i) ‘% 
and 2NML a ZPLM 0 
Given: fn the figure: 


To Prove: 


Given 


ALMN = ALMP | Common 
me Thus ZN=ZP 


ss 2NMIL. = ZPLM 


eee 


SASESAS 
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rane Mathemai 


A 


lS 


e B P ra +S ' 
Given: insane i a 
@ ABC R 
ti 


Point P is mid-point of BC i.e, BE 


Git Pix joined oA. i 
Te Prove: 


Coramon 
SASSSAS 
j Corresponding angles of 
j COMgruent triangies 
| Corresponding angles of. 
we , j congruent Wiangles. 
“ therefore AP LBC cram i) and 


i 
a, 
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If in the corresponding 
triangles. the hypotenuse an 


are congruent to the hypotent 
vide of the other, then the triangles are congruent. 


(HLSSH.S) 
c ¥ 
K B GD 1: 
Given: In & ABC <9 A DEF 
(Right angled 
Hypotenuse 
To Prove: 
Contraction: 
produce AB rowends Band cutoff BCs DE 
_ Reasons 4 
Supplementary of 0” 
Construction 


Given : 
“Tragsitive property 
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thus GEZAe 
i Now in ACG 
£A22G 


Now in AABC 49 AGBC 


429 


Class 9”. 


Corresponding angles of 
congruent sides, 


Proved i 
Proved 


\ 
' 
ACS Ench 90 
LAS SAAZSAA 
ZABC = Proved p 
Thus AABCSAGBC | Transitive property of 
Buy AGBC 2 ADEF | congruency. sf 
Monee SABC 3 SDEF 1% 


Exercise 10.4 
QI. In A PAB of figure, PQ 1 AB ond Pl = PB, 
prove that AQ = RQ and APO = BPO 


A Q 1B 

Given: InAPAB 

@  PR=PB 

iy FQ LAB ie, mzt =mz2 = 90” 

To Prove: AQ =BQ 
ZAPQ 3 <BPQ 
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Proof: ak 
‘ Statements | 
In ABPQ 
2 Given - cach 90° 
PK Given 
Post Common a4 
‘Thus AAPQZABPQ |HSFHLS ee 
ROB Correspunding sides “ef + 
RQ=BQ iongrarmiriangck 
ZAPQ = ZBPQ Coresponding angles of 
| congruent triangles. 


Q.2 Inthe figure m 20> mZD = WW and Be 
Prove that AC = BD and ZBAC = ZABD. 


13] C 
‘ B 

Given: i 
we 
To Prove: AC = BD (0) 

£BAC= ZABD 
Qo ae ams 

a 5 Stat Reasons 


| Given 
| Fach vo" 


Common 


Visie: 
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"Comesponding sides of 
+ congruent triangles, 
Corresponding angles of 
_ Somgruent triangles. _ P 
QS. inthe figure, m 2B =m D = 90 and AD = BC ie 
Prove that $BCD is @ rectangle. 
D C 


4 tao, 
aw 


Ty 
A 
Given: fe the figure ¥ 
wows B omZb=or el 
4p AD BC “ me 
To Prove: 
ABCD isa rectangle, re 
Constrnetions 
Join Atoe. > 
Prouf: - 
Reasons 
Ja 
Given (each 90") 
BEAD Gren 
ACT Fe Common 
MBC ACDA WS SHS 


« 
= Hence AB ~ De Corresponding sides ot 


ee 
iS LS —— ny, COMrUERL trianghes 
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REVIEW EXERCISE 10 


1. Which of the following are true and which are 


false? 
1 “Array hastwo end points 
fii) Ina triangle. there can be only one right angle. a 


fii) ‘Three points are said to be collinear if they 


line. 

fixy Two parallel Tines intersect at a point. 

(») ‘Two lives can intersect only at one point. 

fea) Atiangl of eongrient sides has nor-congrvent angles. 
Answers: 


Then m 2M *_ hs ti} 
: m ZN _ a 
mZA < aati) 
Answers: 
mZM - 30° fii) mZN= 60" di) mZA-H 


Q3. IfAAac ZALMN, then find the unknown x. 


Cc M 
4 ea 
4 aA Vv 
A ~ OB N 3 
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Pot 433 Gas 
Answer: 
miN 3° = our. 
Q4. Hind the velme of amknowns for the given 
Compraent triangles. 
Sotution:- 
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» 6 

(ily = 7 4om 

Remember: 


© heamy correspondence of we trianghs. if une side and 
any Wo angles of one Uriangke ane congrucnt to the 
corresponding side and angles of the other, the two 
Wiangles are coeprucnt. {AS.A = AS.A) 

© Ifo angles of a triangle ane comgrucot. then the sis 
opposite wo them arc also congrucnt. 

* ta correspondence of twa triangles. if three sades of 
fone triangle are congruent tw the comesponding threx 
sides of the other. then the duo triangles are congruent 
GSS=S85.5) 

. If im the correspondence of the Imo rigiel-angled 
triangles. the hypotenuse and one side uf one triangle 
are congrucrt 20 the hyputcauw and ube corresponding 
side of the other, then the triangles ane congrucnt, 
S28) 

© Two ciiangles are said to be congrucm. if there exists a 
correspondenc: betwrem them such that alll the 

corresponding sides and angles are congruent, 


Vinie: 
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PARALLELOGRAMS AND TRIANGLES 


Theorem 
Ina parallelogeam 
(i) Opposite sides are congrucnt 
(i) Opposite angles are congruent 
Gii}The diagonals bisect each other. 


Given: ABCD is afl" that ABI BC and AB DE Diagonals 

‘AC and BD cut each other at O. 

To prove... (i) AD a BC. AB 
Zab s LAPC 


4£BAD = BCD 
es 
OR s OD 
Sistecers "| 


MBD «> AcDB | 
223.21 | Aternaigangios 
BD = Bp | Common 
£4 2.23 | Alternate angles 


MB 2.008 | ASAZASA 


| ee ee 0 


| ‘Corresponding sides 


Visie: 
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136 


Glass 
| of congruent triangles 

BC | proved 
Now £2 = 21) | proved 


and AD 


24023 (2) | from G+ Gd 
mZ2emed=mLlenZd 
or mZADC = mLABC 
or LADC 2 LABC 
and ZBAD = LBCD | 

oF BOC 7 ADO- | 


proved 
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EXERCISE 11.1 


Q.1 One sngte of a parailelogram is 130". Find the 
Imensure of its remaining angles, 
}) u 


oe 
su A 
° y B 
Given: ABCD isa parallelogram in which m/BAD = 130", 
‘To prove: Folind mZB.mZD.mZc 


Construction: Produce BA towards A, ° 


Proof 
a Taiogaif 
in which H > 


| m2DAB = 130° ° 

! mZC = 130? Opposite angles of '" 
mZDAP = 180" ~ 180° PAA). supplementary angles 
oP ' 

| m2 Se" Comespondiny angle of ZD4P 
mZD=S0° Opposite angle of 28 

Q.2. One exterior angle formed on producing one side of 

& parallelogram is 40°. Find the measures of its 


‘ Interior angles. 
ity ‘ 
see 
“are 
s* oe 
A Given: ABCD is a parallelogram. 24 is produced towacds A 
aN ‘ and angle 2D4P = 40" . 
i Required: = mZRAD =? 
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a/b 
mi 
mx? 
Proof: 2 
Statements _ Reasony 
ARCD is a parallelogram and) © 


H ine Dab. gor | Given 
mZDAP + mre Die = ier | Adi. supp. angles 


40" ¢ MZ DAR» BO? | MLDAP = 40" giver: oe 


mZDAB 180" -40" “ 
I 5 en 
mE DAB 1A * i 


ce vie any [OPM Angles of 
mo B+ mZDAP | Comesppnding angles 


; me BO | 
mLD =A 2D =mcB | OPB, Angles of IY i 
| Thaes tao” | Paved | 
mik= 4 * 
mde oat | | 
40” 
2 Sten sees “Tireorem, = 


Hiwo ones ofa quadrilateral are congruent and 
parallel, itis a vrcabfetogcam 
» ie: 


\ b 


>! Given: Ina quadotateral, ABCD. we have 
wo 1B > Dts 


Vinie: 
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Gf de 
Required: ABCD is 3 paraltelogram 
ie: 3D: 


AD i bc 
‘Comstrection: Join B10 D. 
_ Proof 
Statements 


: In MAD es WCDB 


Given 


ne 


‘Abernatc mgles uf " lines 
‘Common 


222at 


bb x Bb ! 
MaD = ACDB | SAS 2845 | 


| Now £43.23 


! we wa 


BC win 


ole 


- - ake 4BN DT 
| ABDC isa 


es 
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Exercise 11.12 
Yon Frove that a quadrilateral is  paraticlogram if ies 
(2) Gpposite angles are congructt 
{b) diagonals bisects each other. 
Part (a) 
b 


Givea: in quadrilaserst ABCD 
Q@ L3320 
fy LtaLa 


_.. ‘ewoas q 
ow £351 GS | Given H 
630.24 (i) | Vertical opposite angles 
225 Stwmtiandti 


(OS 
> we BCYAD 
aut AB 


i i 
| | 
. = eer Mi me 
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Part (b) 
D ‘ 


a 8 
Gives: ABCD is a qundeilaterat in which 
and _ Bi) diagonals that bigect each at O. ie: 
JC and OB 0D 
Required: Quadrifateral ABCD is parallelogram. 
Froat 
: Sorecn | Reusons 
In SOBU & AUDA 
OC ROA 
08206 
Z1e22 


congrecnt a" 


Q2 Prove that a quadrilateral is a paraliclogram if its 


opposite sides are congruent. 
v 1 


Viaie: 
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Plot Superone Mathematics 442 Cass * 


Given: 

fn quadntatere! ABCD 

mm AB-DC fp AD a BC 
To Prove: 


ABC Dis a parallelogram 


Ube (ity, BOC 
1 ABCD isa 


Theorem 
-y PRE le Sepnen joining the mid-poimts of wo sides af 
Qeeres: 1s parallel w the thied side and is equa} to 


‘ome hall of ts length, 
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Pilot Superone Mathematics 443 Class 7" 


Given: 


Construction: . ie 


Gi) Produce DE sowards E and cat off mEF <n i‘ 
fi) Join Bo F. 


al 
i ADEC@ APEB om 
: BE } Consteuction 
Vertical opp. Angles 
H Given : 
SAS ESAS 


tongruent triangles 


Comresponding sides of 
; congruent triangles, 


i Corresponding angles of 


As Tbe A 
As Altemate angles are | 
congruent 


jfhus 2518 Ax ADI BE and 
ABFED iy 2” ‘AD> BE 


{> DF DF AB AB 


{ Tess mDE 3 AB) 


‘ 
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MATHEMATICS FOR OT* CLASS (UNIT # 11) 


Pilot Superone Mathematics 444 


Class " 


On 


Exercise 11.3 
Prove that ihe line-segment jolning the mid-points 
of the opposite sides of a quadrilateral bisect eack 
other. 


fj ABCD isa quadrilateral points P.Q.R.S are 
the mid-poinis of AB. BC. CD and DA 


respectively. 
fi) Pis joined to R. 
Giiiy Sis joined to. Q 
‘PR and SQ intersect cach other at O. 
Required: 
OS 200 
OR 2 OF 
Construction: 


Join P,Q. B.S in order. 


a 
f i) Join BtoD. 
Proof: 


Ie | ABDC 
Ris mid-point of BC Given ; 
| Given 


is midpoint of BC 
RQqDB 


Vinie: 
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| and mB -4¢m 1B » 


In > ABAD 


mid-point of AD f 
is mid-point of AB i 


dig PSDB 
im DB) | 


fy 
From (Gi) each is tot 
DB i 
vaneee sd From it and iv enc 
| aa atin DB 
BQRS isa i” 
_ PR. SQ areits disyonals Hryissonals ofa bm biseet 
Thus OS = 5Q each other. 


q ORS OP pea { 


2 Prove that the line-segments joining the mid- 
Doints of the opposite sides of a rectangle ure the 
right-bisectors of each other. 

vo R 3 

: cai r 

Given: 

@ ABCD Is arect-angle 
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MATHEMATICS FOR OT* CLASS (UNIT # 11) 


Pilot Superone Mathematics, 476 Class 9 
(i) P,Q, RS. are mid-points of AB, BC. CD and 
‘DA respectively. 
(i) BP and SQ cut other a0. > 
Required: 5 
OF OR 
DS 200 
and RPzSQ es 
Construction: : 
{% Join P, Q.R.S in order. ‘ 0 
iy Join A to C. ay a 
Proof: 
bie \ 
P iy mid-point of AB |; Given : | 
| Qis mid-point of BE" Given 
ns 


1 iy PQ y(n AC) 
fy la AADC; 


From (i. (ii) each | AC 


‘each = 4m BT 
By joining 8 to D. we can i 
prove: : é 
Roy hae 
RG map, bast Fm AC - 


Visie: 
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Pilot Syperone Mat 


mikC i mB 
PORS is a : 3 ‘ 
All its sides are equal ioe YORE E a\v 
Now PR and 8 arc oe 
diagonals of (® i fae 
Now OPSOR. i. . 
a a 
In . = 
Proved 
Common 4 
Proved fe 
f Thus (My ZR <POQ h * les. 
(N)m ZROQ + m cPOQ »F Adi: IPP. angles. 
=e 2 e 
Thas mZROQ= mzPOg | From MN 
: ee: 
Lams RPL is 
G3. Prove th the line-segment Passing through the 
point of one side and paratiet to another side of @ 


sriangle also bisects the third side, 


v 
wr 
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Pit Superone Mathematics __}18__— _ Gass 
Given: Gy SABC point gis mid-point of AC 


» RABE which cuts AB aK. 


Required: (i) RA ~ BR ee 
G jun: (i) Take Pas mid-point of BC 


Visie: 
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Theorem 
The medians of a triangle are concurrent and their point 
of concurency i the point of wisection ofeach median. 


Given: 

In AABC BE and CF are medias that intersect at 

point G. 

All the three medinnt of triangle ABC are 
comgrucnt at point G, 

fi) Point G is the point of trisection of each 
medians. : 

Required: 

{) Join A BBG and produce shead. Ht cuts BC st D. 
Take GH = AG 


@)} doin Fito Band C. 


‘Statements 
In AABHT 


Given 


{i Fis mid-poim of AB 
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(i) Gis midspoin of AF | Com*rerton 


Powe 
o §=GCHER 
Similarly GB AC 
Thus BHCG is a BC and 
GH are its diagonals. 
Hence 
(M) Thus BD= CD 
(N) and GB = AD 
Point D is mic-point of BC 
. We can say AD is third 
median 
It passes through G 
RD a GF J] as'GD = DH 
Are concurrent my 
Nowm/G ~ mGH 
mAG + 20d 
eth 2 
_ a! | 
Miia GD = 2:1 
‘dea G is point of trisection 
jlarly it can be proved 
G is poi of trisection 


"jot CF and 3E is called 
ate |e 


ceniroid of the triangle 
ABC. 


Visie: 
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MATHEMATICS FOR OT* CLASS (UNIT # 11) 


Pilot Superone Mathematics 451 Class 3% 
Exercise 11.14 

Qt. The distances of the poitit of concurrency of the 

medians of a triangle from its vertices are . 

respectively 1.2 cm, 14 cm and 1.6 cm. Find the < 

Fengths of the medians. 


Sotution:- 


x ma 
B Sw we 
Q. TR be medians of AABC 


Zem 

Q2. | Prove that the point of concurrency of the medians 

tof « triungte wnd the triangle which is made by 
islnlng the mid-points of the sides is the same. 
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Biot Mathemaucs 452 Ca 
Given: 


ABC is a triangle AP BQ CH are its modians that 

vee concurrent wt pois @ AR SER BPR CH: aw 
TO 2 AG poinsP, Qand R are joined ogcther. 
POR ts a Irangle formed by joining the mid 
the sides of ABC, 
Required: 


RF TE wre the medians of triangle POR wid 
these pass through G also. 


As,#, Q ire mid-point of 
BET 


“thus F is end -poiregh GF 
Similarly . 
Eis mid-point of PR and D 


these poss through G. 
fence the sexu 
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MATHEMATICS FOR OT* CLASS (UNIT # 11) 


‘Pilot Superone Mathematxs___487 Oss 9" 
REVIEW EXERCISE 11 


1, Fill im the blanks. 2 

(Ina parallelogram opposite sides ave iy y . 

) Ina paratlclogram upposite angles are 

Diagonals of a parallelogram 
other at a point 


@) Medians of a triangle are .. 


(©) Diagonal of parallelogram divides the 
parallelogram into wo 


triangles. 
Amsecn 
() congruent, 8). congruent 
iii) ise (i) concurrent 


&) congruent 
Q.2. Im the paraiiedograss ABCD 
a 


Gi) mBC 2 mAD 
« (i) mA=ma3 
i (iv) melomZ4 
aN 
4 
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MATHEMATICS FOR OT* CLASS (UNIT # 21) 


Pilyt Superone Mathematics: ASR Class 9" 
Q.3 Pind the umknowas in the given figure. 
c 
yp 
D D- 
B 
Solution; mZC="ZA 
wes @ 
yan (Alternate angle)? 
ye iy 
rey =r Ad. Supp. angle. 
a +7S = BO" . 
x =180°-75" 
‘ x 105" cay 
wrat 
=10s" (iv) 
Q4 Ifthe gives gure ABCD isa parallelugram, then 


cy 


ws 2 B 


Yj Solution: 1 1x7 35° opp.ungtesof I” 


“ 55 
aN rea @ 


Now (Sw +i0)+55=180 


Visie: 
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MATHEMATICS FOR OT* CLASS (UNIT # 11) 


rone Mi $89 

Sm 4164 55=180 
Sm=180—10--55 
Smo 
metas (iy 


QS. The given figure LMNP is 2 pureliclogram. 
Find the value of m, a, 


Xin - 4a M 
Solution: 4”7+n=10 oppsidasoyf I (i) 
Bn ano w 
16ins 4 = 40 


. Bm-4n=8 multiplying by 4 
aN 24m~= 48 (Adding) 
ee 


48 
a7? 
4 Putting = m= 
Ral s 4Q)+n=10 
aT 8+n=10 


aN a= 10-8=2 


Visie: 
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Pilot Supetone Mathematics _460. Class 9" 
Q.6. Ja the question 5, sum of the oppasite angles of the 
parallelograre is 110°, find the remaining angles. 


LU en-4a OM 


Solution: mZP+mZL= 180 
mLP +53= 180° 
maP «480-5 
LPS 
wfide mlP 
eM = 125" 
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lot Superone Mathemans 46) (lays 9 
LINE BISECTORS AND ANGLE BISECTORS AY 


Theorem Yy 
Any point oo the right bisector of a line segment is ch 
equidistant from its end poiats, wi 


Given: (i) AB isa line segment 
(i) QT isaright biseotor of AB. te. AP = 
QriAB 
mal = maz O° 
Gil) Poi sa OT 
Gv) Cig Aand B 
Required: a 
[ Proof: Srqieiiens Reasons 
2 in CAP > acne 
oes | 
Veg I 
AP 2 BP : 
ACAP 3 ACBP 
CAzCB Corresponding 


songruent 4°, 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) 


Pilot Superone Mathematics 462 oe Class 9” 
Converse of Theorem 


Any point equidistant from the end points of a line segment 
isun the right bisector of it. 
P 


a ¢ ® \) oa 
Given: AB isa line segment 


Point P is such that PA = 
Required: Point Pis on the right bisector of AB 


Construction 


Given 
ee 

So of 
Bu 

méi+méZz 

ImZ1 = 180 

m/i~ 9 

PE A AB. 


‘Thus PC 1 AB and point C on it. 


Vinie: 
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MATHEMATICS FOR OT* CLASS (UNIT # 12) wae we ‘a's 


Pilot Superone Mathematics 463. Tass 9" 
EXERCISE 12.1 
Qi Prove that the centre of « circle is on the right bisector \ 
of each of its chords, x 


Given: (i) Os the contre of a circle 
Gi) AB ischordofthe circle. Gu 
Required: Centre Q ties on the right bisegtor of AB 


Construction: (i) Take inid-point of AB as P. 
(iy Join P10 O. Oto A and B. 


AG 
ia Statements Reasons 
In A0PA —> =. = 
PA sip om Construction 
OP OP 


i of a since 


OA = 08 SSS=5S38 
Therelore ADPA=40PB | Corresponding angles of 
: mel em22 congruent A*, 
RN temZ2 Adi Sopp. Angles 
why £1 +mZ2- 180° | From (i) and Gi) 
mZt= 


P is right bisector of AB 
\ if O fies on it. 1 


a 
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Q.2_ Where will be the centre of o circle passing thrown 
three nan-collinear points? And why? 


Given: A. B,C are three non-collinear points and a 
circle is passing through these points 
Required: To find the centre of the circle and w prove that 
‘is the centre. 
Conseruction: (3) Join B to A and C. | 
Gi) Take PR right bisector of AB. 
(ii) ake QT right bisector of BC 
PH and OF intersect a point O 


PO is right discerer of AB 

GazdB 
QO in righs biscowr BC 
- . 0820 


OA = 082 0€ 
Hence 0 is centre of the circle 
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‘Pik Sepcrone Mathematics 465 Class 9° 

G3 Three villages P, Q and R are not on the same line. 
The poopie of there villages want te make « Children i 
Pack at sack place which is equidistant from these q 
three villages. After fixtee the place of Chiléren Park, zs 
prove that the park ix equidistant from the three 8 


e—nx of 
Given: P.Q.R three villages are nem-collincar 
Regquived: keel 3 point far a park cquidistant from 
wi 
Construction: (i) Join Q to P and R. 


(Take AT right biscctor of PQ. 
GH) Take BU righa bisector of OR 
AT eed BU iwacrs0ct a pain 0. 
Reroute: Oeite eequined place. 


bisector of AD 
OO=0R ti) Pom © is on the right 
“i a bisector of OR 
N _ B2OG20R From (i+ Gi) 
SN | stence 0 is aquidiaan own P. 
Qand R. 
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ics 466 
Theorem 
‘The right bisectors of the sides off a triangle are comcerrent. 
A, 
8 7 c hy 


In AABC -_ Ree 

OF arc right bisectors of AB and BC. 
PU and QT intersect at £ 

Required: Point lies on the right bisecior of AC. 


ie, IC SIA 
Froef: 
Seatemers’s: Reasons 3 
Bea {| Poiat fison the right bisector 
of BC 
Bi=At —Gy_—_—| Point Hitec the righn bisector 
. Gist et 8 | 
Hemce Pele # ties on dhe right | From 4) and (ii) | 
‘bimactor of AC \ 
Thessfiive three right biscctors ' 
of sides of 5 triangle are con- } 
a -[ourent.- 4 
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Theorem 


Any point on the bisector of am angle is equidistant 
from its arms. pintaany 


ABC is an angle. 


: BM is bisector of ZABC > 
saya : 7 
PQ LBC 2 
~ Reasons 
In APBR <— api oa 
Be = RF Common - 
elsaz Given 
Fach 90° 
SAA. 2S.AA, 
: Corresponding sides of 
‘eongrucna wiangles. 
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Pilot matics 468 lass 
Converse Theorem 
‘Awy point inside an angle, equidistant from the 
arms, is ox the bisector of it. 
Given: (i) 


A point P lies ins ide of angle ZABC. 
Gy PMLBC, PRLBA 


(iy | PM PN = 
Required: Point Pis on the bisector of ZABC 
Join B to P and produce. 
Reasons 
‘Common 
Hach 90° (given) 


Given 
HS. sHS. 


Corresponding sides, of 
ats acing 
lege epuiacaa| ee 


ZABC and point ? Ties on it. 
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Pilot Superone Mathematics _ 369 Class 9" 
EXERCISE 12.2 
QI In a quadriteterat ABCD, AB=BC and uke right 
bisector of AD, CD mees each other at point N. Prove 
that BN is bisector of ZABC. 


: ’ o 
i Given: @) ABCD is a quadrilateral 
i) AB BC 
{ (ii) PN is right bisector of AB 
(ivy QW issight bisector of CD 
BN and QN intersect each other at N. 
{¥) — Nisjoined to N. 


Required: TN isbisertor of angle ZABC 
ie, Zlgd? 
Const: JoinNto, D, C. 
[| Reasons 
N lies on sight bisector of AD 
N bes on right bisector of CD 
From (i) and (i) : 
i 
Proved 
Given 
Common 
ANAB z ANCB 
So, <1s22 
sal Here BNI is bisector of 2: 
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Pilot Superone Mathematics 470. Class 9" 

Q@2 The bisector of LA, ZB and £C of a quadritaterat 
ABCP meet each other at point O. Prove that the 
bisector of P unit also pass through the point O. 


P N c 
Q M 
cL A 
aquaérilateral. 


Gi) Bisectors of ZA, 2B and ZC meet at point 0. 
Required: Point O ties on the bisector of 2? 
Construction: (\) Join 0 to P. 

(i) Draw OL LAB, OM LBC and ONLPC also 


OQLAP 

Proof: 

3 _ Statements Reasons 
LOL2LOG | Point Oisonthe bisector of ZA 
LOLS6M Gi) | Point Cis onthe bisector of /B 
LOM 20N Point O is on the bisector of ZC 

~  LOGsLON From (i, (i) and Git) 

Thus Point 0 fics on the 

bisector of 2P 

Therefore OP is bisector of ZP | ! 
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Pilot Supers ies ATE 
2.3 Prove that the right bisector of congruent sides 
tsoscetes triangte and its altitude are congruent. 7 


FT isright bisector of AB. 

OU is righ tisectorof AC * 

PT and QU) intersect each other at O. 
‘Required: Point O lies on the akitude of ABC 
Construction: Joia A to O and produce it. Ht cuts BC at D. 


Semmens P 7 
mA ~ er Given 
Pet) = mat Dividing by 2 


a 
each 90° : 
aN ps __AAPO=4A00 HS.aHs. ; 
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Plot Supcrone Mathematics __472___Qass 7° 
[Thus 21=22 } 
Now in ABAD +—? ACAD 


Given 

Proved 

Common 

SAS.2SAS. 
0) Corresponding — angles 

; Congrucnt &”. 

fi) L394 Z4- 180" Adj, supp. angles 
Thess mZ3-mZ4-90" | 
‘Therefore AD LAB 5 
Point © lies on altitude AD | 


oe Prone ht he ait of et concert 


In AABC 

AD, BE, CF arc its attitudes. 

is. AD.LBC. BELAC, CFL AB 
Required: AD, BE and CF are concurrent 
Construction: Passing tough A. B. C take RQ KC. 
RP LAC ad QPLAB respectively 
Forming a triangle POR. 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) 


Pilot Superone Mathematics 473. Gass” 


Reasons 


Similarly RA = BC 


Hence point A is mid point of RQ 
And ADLBC 
; BURG 
ADALRO 


‘Thas AD isrigd bisector of RO. 
Similaety BE is right bi 
of RP and CF is 


bisector of PQ. 

Therefore .* §D , BE. CF 
are right biseggoe pf sides of 
APOR 


Aw. BE and GF are 


oo 


Construction 
Construction 


fight bisector of sides of A 
‘are con-current. = 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) 


a4 


Theorem 
‘The bisectors of the angle of a triangle are concurrent. 


t 


ix cS 

> 7 
Given: é 
UAABC bisectors of ZB, ZC meet ai! Shey 
Required: 
Biscctor of ZA passes through [. 
Construction: 
@  binatol 


(i) Take tf LAB 


0) 1D BT and, 
fy) IELAT 


LFetio 


@ 
@ LEaL 1D 


Ashi 
Hance Ifies on beer of ZA, 


Therefore AY is bisector 
of ZA. 

‘Thus the bisector of angles 
of a triangle are 
concurrent. 


ties on bisector of angie C. 
From (i) and (ii) 


Visie: 


for Notes, Old Papers, Hume Tutors, Jobs, IT Courscs & more. 
(Page 14 of 21) 


Wotten/Compased by: - SHAMZAD IFTIKMAR Contact # 03 13-5665665 
website: wonwadownlondclassnotes.com » E-mail 


MATHEMATICS FOR OT" CLASS (UNIT # 12) 


EXERCISE 12.3 


1 Prove that the bisectors of the angle of base of an 
dsoscetes sriangte interse: 
iN 


ct each other on its altitude. 


a 


Bisectors of ZB and ZC intersect at O 
(i) A iis joined ta O and produce that cuts BC st D, 
Required: AD is altiusde of AABC 


ic, AD LOC 
__ Staten L Reasons 
in AABC | 
AB AC Given 
“ABC CACB Angles opposite to congruent 
sides. 


‘ mzanc = imcace 


aS Thus 21223 
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Soaks MATHEMATICS FOR OTHCLASS (UNIT # 12) 
ios Supcrone Mathematics 476 _ Glass 2° 


‘Now in AOBC 


“iz _ fp Sides of congruent angles} 
Boro. ay 
Now AAOC+—* AAOB ©” ‘Common 
wekd Given t 
AOsAO 
ees Proved 
a ae 5.88, 25.5.8 7 -j 
BO=sCO , } 
< GAOC 2BAUB : re \ 
pus 25m 26 Common 3% 


Now in AABD*—4 AACD —_| Proved 


*DsAB Given : 
L3aZs — aSAS ; 
ABs AC Corresponding angles of | 
r congruent triangles 
| AABD24ACD i 
: : Adj. supp. angles. 
Wee matey rom (2) and (ii) 


Gi) poimmg7 + m 28 = 18 
Thus m7 =mib= 9" 
hehe AD LRC oy 


nd AUD passes through point O 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) 


Pilot superenc Mathematics 477 ag gM 
@.2 Prove that the bisector: of two exterior and third 
Interior angle of triangle are concurrent. 


Given: In ABC 
ASR and 2BAP are two exterior angles. 
Their AP and 80 biseotors intersect each other 
at. C is joined to 0. 
Required: — CO isbisectoc of angle £C. ie. £1¢ 22 
Construction: OF. 1 R, ON LAB and OM LCP 


Proof: Noe 
Reasons 
(i BO is bisector of ZABR 
LOMSLON Gi) | AO is bisector of ZBAP 
201.21 ON | Brom (i) and tit) 
Henes C0 is bisector of ZC 
41222 Ore 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) 


Pilot Superone Mathematics 478 Class 9" 
Review Exercise 12 


Qt Which of tee following are true and which are false? 

43) Bisection means to divide into two equal parts. 

{i} Right bisection of line segment means to draw 
perpendicular which pesses through the mid-point. 

Gil) Any point on the right bisector of a line segment is not 
exquidistacs from its end points. 

(iv) Any point equidistant from the end points of a tine 
segment ison the right bisector of A. 

() The right bisectors of the sides of a triangle are not 
coneurrent, 

‘The bisectors of the angles of a tiangte are concurrent 

Any pointon the bisector of an angle is not equidistant 

from its arms. 

Any poim inside an angle, equidistant from its arms, is 

on the bisector. 


a 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) aeetenle 


loc Swern: Matematks 49) aot 


Answers: 
mOA ~ OB 
mAQ ~ mig 0 
Q3 Define the folowing: 
 — Blsector ofa tine segment 
i) Bisector of an angie 
Answers: (i) A line iscalted the bisector of a line Ci 


segment if it passes through its mid-point. 
Gi) Ifa ray divides an angte into two congruent 
angles then that ray is called bisector of that 
angle. 
Q4 The given triangle ABC is equilateral triangle and 
AD is bitector of angle A, then find the values of 
unknowns <*y° and zt 


AD is bisector of ZA ie. x? =y* 

at Required: To find x°.yP and 2 
ah Solution Proof: 
P26 given 


‘ ) AD is bisector of 2A 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) 


Pilot Supcrone Mathematics __480_ _____Class 9" 
Now 


weap? 
QS Inthe giren congruent triangles LMO and LNO. find” 
the unknowns.< and i, : 


= O Re 
Solution: in ALMO. —> ALND 
M6 sNG 
m 12 @ 
2x46 = 


wm 8-6 
Neen 


R 
bo eB H6 
2 


2.6 * CB is right bisector of the line segment AB. 
) fm RB = 6m, then find the m Al. and 


Gi) fmBD = 40m, then find mad. 
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MATHEMATICS FOR OT" CLASS (UNIT # 12) 


Plot Swptrone Mathematics 48) Casa 


tw 


In the given figure CD is right bisecior of AB. ta, 

ie. AL a BL . 
mAB *6em 
BD <4cm 
mal =? 
nIB =? 


mAD =? 


A Re 1 
= __ Reasons 


CD is right bisector of AB 


Every point an right seul 
‘is equidisiant from end points | 
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MATHEMATICS FOR OT" CLASS (UNIT # 23) 


Pilot Supesyne Mathemat: 48 ass 


SIDES AND ANGLES OF A TRIANGLE 


Theorem 
If two sides of a triangle are unequal in length, the 
longer side hus us angle of geeater measure apposite toit. 
« 


D 
B 
fiven: In AABC aie 
mBC >mAC 
foprove: =omZA>méB 
Construction: Form CB cu CD STA 
Join Dio A. : 
reef: = 
e Bewsons_ 
te aAcD 
m2) ~mé2 (i) | Angtes opposite to congruent 
sides 
in AABD : 
wZ2>mZB ii) | 42 in exterior and 2B is 
& interior 
méi>mcB qi) | B¥ (and Gi) 
Now mZAemZi+ Addition of ngles (postulate) 
“en ty | By Gi and dv) 
Transitive propeny of 
méA>m2i>m<B | inequality of numbers. 


Vinie: 
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483, 


Converse of Theorem 


If two angles of a triangle are ui equal ia measere, 
the side opposite to the greater angle is longer than the side 


Opposite to the smaller angle, 
« 
’ 
2 ar B 
Given: IndABC 
mZA bmZB 


Required: — mBC >mAC 
Proof: 


ir mBC > mac . 
Then (i) mBC = mac Trichotomy property of 


or (i) mBC <mAC 
For first condition 
u mBC =mAC 


Then mZA=mzB Opposite to given 
Which is not possible 

For recondition condition 

1 mBE <mac 

Thea mA <mZB Contrary to given 

This is also not possible 

Now mBC #mAC ‘Trichovony perty of | 
And = mBC ¢mAC numbers 


Hence mBC > mAC 
7 
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senna nennenn cans TthTNEMATICS FOR OTCLASS (UNIT #22) 
Theorem 
‘The auee of the lengths of any two sides of a triangle 
le greater than the beagth of the third side 


i 


Given: ase 
To Prov: (i) MAB +mAC> mBC 
(i) mAB+mBC> mac * 

Gi) mBC+mCA> MAB 
Construction: ed 
Take a point Don GA. such that ADs AB. Join B to D 
and namie the angio. £15 22 as shown inthe given figure 


ee aes 


_ @ ) AD AB construction 
m2 | mZDBC = mZ1 + mZABC 
From (i) and (ii) 
m2? 
Given 
Vertical angies 


‘onstruction 
SAS. Postulate 
‘orresporsding sides of = AT 


maAC + EC 
mAC +mAB>, 
mAC +m 
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MATHEMATICS FOR OT" CLASS (UNIT # 23) 


Pilot Sumcrone Mathematics 485 lags * 
EXERCISE 13.4 
Qt Two sides of @ irtengie measure 10cm and 15cm. 


Which of the following measure 1 possible for the 
third side? 


(aj Sem (8) 20cm fc} Sem (ad) 
30cm 
Solution: Q 
Length of one side = 100m 
Length of second side = {Sem 
Sum of length of two sides = 10+ 15 = 25cm 


fa) 525 

(ob) 20<25 
fe) - 25 = 25. 
id} 30>25 


Sum of lengths of two sifes is always grealer than the 
third side of a triangle. 


Therefore c, d are not possible. 


A and b are possible. 
@2 Os am tmerior point of the AABC. Show that 


OA + mOB + mC > 3(mAB + mBC + mCA) 


- 
a Es, 


aah Given: Point Q is in the interior of AABC 


Requiret: — midA+mOB-+m0C > LimAB+ mC + WTA) 
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MATHEMATICS FOR OT" CLASS (UNIT # 23) 


t 385 7 


Statements Reasons 


In S0AC “| 


Bx 4 mE > mAC | Sum of tengths of two sides i 
mOC > mA ths is 
GOA + MOC > MAC | I eater than the lengih of 


the third side. 
in AOAB 
(iy) MOA + mOB> MAB | Sum of lengths of two sides is 
in BOCA in greater than the length of 
the thitd side. 


OB + mOC > MBC | Sum of lengths of two sides is 
in gremer than the length of 
the third side. 


AmOA + 2mOB+ *mOC > 


AMOK + MOB+ MOC> 
mAB + MBE + mCA 
mOA +mOB +10C > Dividing by 2 


dL wAB + mBC+ MEA) 


viaie: 
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: ‘ 


4g7 


Q3 inthe ABC, mZB = 70° and mZU = 45° which of the 
sides of the triangle is longest and which is the 


shortest? 
a 
ie 
8 C 
Sotution: . 
Given: tn SABC 


méB~ 70", mZC = 45° 
i) Which és longcat from among AB,BC.CA. 
(ii) Which is showest from among AB,BC,CA 
Proof: x 


{ Statements _ Reason | 


in AABC | 

mZA +mZB AMZC = BO | Sum of angles of A : 

MLA + FS" + 45° = 180° 

mZa + 120 = 180" 

4. LA= 180 120° 
Hinged ZA = 60° 
Aer ma =o 
mB = 78° 
mic ~ 45° 

AE is the longest Opposite to the greatest angle 

RB is the shateein Opposite to the smaltest angle 


Required: 


ZB = 75%, MLC = 45° given 


Viaie: 
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Fiesta ‘\) 
From a point outside a tine, the perpendicular is the 0 
shortest distance from the point io the tine, 
" — 


v 
of 


b Co Wa 


out side AB 
diy POLAS ee 
(ii) Disasy pointon AB” 
tiv) Fisjoined (@D. 
Required: mbC <mPD 


Proof: 


Staiements 


In aPDt 
nce a0 Given 
Now 


mde mZP+ mZC ~ 180" | Sum of angles of APDC : 
mat mZP+ 90° gor | mcC ~ 90" (given 
+ mZP= 180" - 0 

map+méP= 9 (i) 
‘Therefore MLD £90" from (i) 
And mZP290" from (i) 
Ths mZD<mce 

<P Side opposite to smaller 


Visie: 
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49) 


Pilot Superone Mathematics 491 lags 9* 
HenctW distance from P to | angle mats: 
AB will greater than 9G i 
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MATHEMATICS FOR OT" CLASS (UNIT # 23) 


4 


EXERCISE 13.2 
Gt Inthe figure. P is any point and AB is « line. Which 
of te following is the shortest distance between the 
point P and ihe line AB. 


Pp 


i) M N oa \' 
(a) mPL ar 
a —_ fom 
(mB fj mPO 
Solution: mPN is the shonest diswnce from P10 AB 
Proof: 
Statements . 
In APNO a i 
mPN <mPO 4 PMLN + 90 
+ | mZo- 70" 
smaller angle has small side 
In APMO ‘opposite to 
PM >mRS tin | 72070. 2M = 6 
APL I net 30" ; 
Cw mPO Gi Zo 70" 
Os : ‘small nagle hes smalier side 
i} neh 
Hence mPN < mPO : 
mPM > mPO | 
“ Pt. > mPO : 
aN Therefore omPN isthe | 
+ wmallest ofall POP PT 
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MATHEMATICS FOR OT" CLASS (UNIT # 23) 


CilekSupsrone Mathematics 492 Class 9* 
Q2 Inthe figure. P is eny point fying away from the tine 
AB. Then mPl. will be the shortest distance if 
(|) omcPlA (merle r 

() mePLA OF 


P 
ry t a 
Ammer; I mZPLA = 90° O 
Reason: _Vhe perpendicular distance from a point out-side 
the line is the shortest distance from that point to the 
given line. 


@.3 im the figure. PL. ts perpendicular to the line AS. and 
ca N > miM. Prove that mPN > mM. 


vy 
a t MN OR 
Given: tn the given figure 
POLAR 
Gi) miN> min 


Sequiret: PN > mPM 
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Statements 

i PLM 
mZPLM = 90° 

mePiM<90" (iP 


te a right angle triangle other 
two angles an active, 


mZPLM + mZPMN ~i80"| Adj. Supp. Angles 
i) 


mZPMN > 90" 
In APLN 
mZL = WF 
tiv) MZPNL 290° 
mZPMN > mZPNM 
In PMN 
mZPMN > mZPNM 
mPN>mM 


Vinie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 13) 


Plot Superone Mathematicn 495 Class 
Review Exercise 13 


QI Which of the folioming are true and which are faise? 
‘The angle opposite w the longer side is greater. 

Ina tight-arfgted triangle greater angle is of 60". 

Jn an isosceles righ-angted triangle, angles other than 
right angle are ach of 45°, 

(ivy A riangle having wo congruent sides is called 
equilateral uiangle. 

‘A perpendicular from a point (o line is shortest distance, 
Perpendicular to line Form sn angle of 90° 

A point out side the Fine Is collinear. 

(Ili) Sum of two sides of triangle iy greater than the third 
(ix) The distance between a line and a poet on il is zero. 

{x) Triangle canbe formed of lengihs 2 cm. 3 cm and 5 em. 


Answers: 
@ ela le iam |r dom le fo fr yo 
COTE Loy TR bp FT foo | oF 


@2 What will be angle for shortest distance from an 
outzide paint to the line? 

Answers: 90° 

2.3 If 13 cm, 12cm and 5 om are the length of o triangie, 
then verify that difference of measures of any two 
shdes of a triangle is tess than the measure of the third 
side, 
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MATHEMATICS FOR OT" CLASS (UNIT # 23) 


mCA =Sem 
13-12 «1 em <CA (mCA =Scmn} 
mBC -mCA- 12. § = Fem <AB(m AB =13cm) 
mAB -mCA - 13-5 = 8em <BC(mBC =12em) 
Ii show that difference of measure of any two sides 
of a viangle is Iess than the measure of the third 
side 
Qe Af 10 cme, 6 cm and 8 cm are the lengths of # triengie, 
then verify that sum of measures of two sides of a 
triangle fs greater thun the third side.. 
tc 


4 

tea mAs 
mBC - Gem 
mCA + Bem 


Now mAB + miC = 10+ 6-16ern >mCA (MCA “Remy 
mBC + mCA- 6+ 8=l4em AB{MAB =10cm) 
Ls CA + AB = 84 10-18 > m< BC UMBC em) 
This verifies that sum of length of any two sides ofa 
triangle is greater than the length of the third side. 
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MATHEMATICS FOR OT*CLASS (UNIT # 13) 
Peot Superone Mathematics 4” Chass * 
QS 3 cm, f com amd 7 cm are nut the heagths of the 
Sriangle. Give the reawon. 


‘ 
hy « 
Lat MAB - 7a 
mac dem 
mA Fan 


New 1) MAB + mBC Fed Dm N one, 
fd) mC MCA 437 mw Aten AB» Pom) 
mCN MAH 367 10 BEET dom 
Pare (id isnot pansible 

Trenton Zem.4.cm, 1.0m ate nol the sides ofa triangle. 

Q& IF 3 com and 4 con are lengths of Peo sides of a right 
iriangle then whut should he the third length of the 
triangle. 

Sotusion:- 


Let fength ofhypotenuss vem 


Gr 0 ae 
a6 Ib 


x YM aking +4. rou, 
x Som 


Length af hypotenuse | Sum 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Pilot Superone Mathematics 398 Class 9 
RATIO AND PROPORTIONAL 
Similar Triangles: 


Treo triangles ABC and ADEE are simitar if 
q 


' 
In SABC 49 ADT 
ao 


mDF mEFO PD 
Symbulically we weiee it as 
AARC ~ ADI 


Remember: 
Two congricnt inangles ant similar. Two similar 
rianyles may wot be congruent. 

Theorem 
A time parolict to one side of @ triangle end 
other two sides divides them 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


nS 
(DB  In AABC. linc m cuts AB and AC at [9 and E 
respectively. 


Construction: 
Y  winC wR 
(i) JointioB 


(00 Ink OT AE. 


ADE and Ck 
EIS common Altitude 


in a® 


a ee i ie : : 


| 
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MATHEMATICS FOR OT CLASS (UNIT # 14) 


mad fig betvseen |! lines ; 
wa CDE WED i 


SS 


Ia tine segment intersects the two vides of a triangle in 
he same ratip then 


Given: 
In AABC. 2 tine segines 


MAD _mAL 
that _ a 


“Y i 
mb om 
N requet 


wnt cuts AB at D and AC at 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Py cron: M sul 
DE BC 
Construction: 
Suppose DE 4 BE . then whe OF § 
AB produced at P 


» | Gren 


From (31 and (it) 


Property of real numbers. 
oc mB. mbP 
Therefore P fies on P 
I Hence our supposition is i 
agony | 
“Vionce DE. BE i 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Glos Superone Mathematys __302____. Class 9" 
Exercise 14.1 


Ql. In SABC, DEW BC 
A 


ry) L 
B C 
bn SABC, ¥ 
@  WAD ~ tSem. 3D ~ 3 cm AE ~ 1.3 em. thee find 
te. ie, 
(i) WAD ~ 24 em RE > 3.2 om, BC2"Ep em. fine 


3 


AR. % me 
an 3 rr 
ti) Sem al AB wa 


fv) WAN = 24 em AF = 320m, DE = 2em. BC = 5 


oma, find AB. BE. AC .CE. 

()  IPAD = de 3 AE = & - 7. BD - 3x - |. and 
CE Sx _ & fine the vatue of x 

Solitons: ~ 
fn AABC. BEE BC 


Sem 


7 
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Pilot Supetone Mathematics 50S Class * 
Cy) AD = 24cm a 
32cm (a 
DE +2cm (isi) 


“A! TE oi16=48em ty 
aN - Now if ABC DE EBT 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Hence DB -3.8on C3 
AG = RE + Ee. 
-3.2448 bem (if, (A 
800m. 


TE 4808 | tromiiy 


fo 
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MATHEMATICS FOR OTHCLAGG (UNIT #24) 


Putting vilues 
4r-3 B77 
Bel “Sr-3 
Now (de 3451-3) = (Br TYGe- 1) 
208? 27049 + Dax? ~29"47 
er 20v) ax? 27, 2074.97 


0 
i? +20 #2 20 
Diyjding by 2 , 
o re) 
awe peg 
a6 ie pe o 
Gar 0 
oor t 
x 
ote] 
x 
cs fimpossibie) 


@2 Uf AABC is an isosceles triangle, ZA is vertex 
angle and DE intersects the sides AB and AC as 
Shown in the figure so that 
mAD :mDE  mAE : mE. 

Prove that AADI is also an isosceles triangle, 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


B « es 


Given: © . 
In ABC. ZA Is its vertex. AS 


mAD | mAE. -y 
min | EC = 
Required: s 
RD 2 AF p 
Proof: 


or 


yer 
-  mAB - MAT igiven) 


AAD: is also an isosceles triangle. 
5. In wn equilateral triemple ABC shown ta the 
Sigure. 


iE: mAC = ma: 


Vinie: 
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Pilot Sperone Mathemaues S00 Clays 


Hind alt the three angles of OADE and nume it 


ase. 
A 
dy, l 
~~ 
am" 
8 7 kK: 
| Given, Ae 
é ABC is an cquilateral triangle Le. AB 2 BC # AE also 
ZA -méB mze~ 64 an) DAE... BAD 
mac mAB 
Required: < 
fu find nieasorey of angles of ADT 
Solution: m 
Statements" 
mAE , mi 
mat mAB i 
» pt. ac 
mes imZB mZC 60" + Gisen 
+ Corresponding angles 
{ Corresponding angles 
* Corresponding angles 


' 
AADE is an isosceles Given 
inangle 
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Pilyi Superone Mathematics SI) _ Cass 


Q.4. Prove that the line segment drawn through the 
mid-point of one side of a triangle and parallel to el 
another side bisects the third side. ‘vy 
A 


B é 
Giver ‘ 
fn AABL 
mad = mDB  . & 


N s Now mAD > mDB Given 3 
“ " mbB ma Punting mAD 


aN mi a ee 
RS 


Vinie: 


for Notes, Old Papers, Hume Tutors, Jobs, IT Coursrs & more. 
(Page 13 of 29) 


fratten/Compased by: - SHAMZAD IFTIKMAR Contact # 03 13-S665665 
Website: yommudownlandsiase otes.com , E-mal: mashahzadinuknaréamal.com 


MATHEMATICS FOR OT" CLASS (UNIT # 14) 


the mid-points 
Of any two sides of @ triangle is 
third side cf ingle is patultel to the 
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+ Nowe 


plo Superone Mathemats —_$12____—Glas 9° 
! 


mad 


| 
lev 


is possible only 


Bheorenr 
Thr imerwal bisector af at angle of a triangle divides 
the side apposite 40 Ht Pn the ratio of the length of the 
sides containing the angle. 


hs 


D 


Given: 


in AAWC intemal bisector of ZA meets CB at D. 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


VAD WKB and AB curs them oe 
mZ3 = mea Alternate amgtes 
i But mZ1 = mei Gia 
bo mé2=mzd Oks 
Construction 
‘Theorem 
| 
Proved. 
4 
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Pilot Superone Mathematics S14 ___ Glass 9° 
Theorem 
Uf two triangles are similar, then the measures of their 


corresponding sides are proportional, 


Given: 


@ 
ym AB smDE 


On KE take a point M such tha mAM ~ mDF . 4oin 1. 
aed M by the line segment LM. 


Seecments 2 
in AALM > ADEF 
ZA /D 
AL = DE Construction 1 
H 
aM=DE Construction : 
Thus AALM = ADEF S.AS. postulate ' 
42 LE Corresponding angtes | 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) - 


[[ m2 ot congruent A 
and ZL = 21, ZMa/¥ | (Corresponding anghes ' 
of congruent tangles) | 
Now ZE = 2B and <F 2 ZC) Given : 
2 4L3 4B 2M220 Transiixity of congramnes 


Corresponding sch 
3 are equal. 4 
“hy Theorem MLD 


mB 


mAM omDE 
imitsrly by intercepting} (Hnsirstion) 


segments on BA ang BE 
we ean prove that". 


m DE ws 
i 
| 


ca 


oho s: 


by ti) and ti) 


i 
{ by taking reciprocals 


sos imercepis on the sides of | 
ADEF. H 


for Notes, Old Papers, Hume Tutors, Jobs, IT Coursrs & more. 
(Page 18 of 29) 


Viaie: 


weatten/Compased by: - SH 
wenste! ynmctownlandblasstotes.coms , E-met, qaasnhiad miknareama, 
y agsnahzadiMulsnaramal.com 


MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Pilot Superonte Mathematics 516 _. - 


MABE ADEE re 
cAeD Given 
eBook ! 

and AB > DE 

Su DABC - DH 


{hus 


bmAB mAC, BC | 


mOF ombh om 
Hence the result is trac for 
alt the cases 


Exercise 14.2 
Git, fe ALBC a shown in the figure, WD sisects LC 


and meets TE. at D. mBD te equal to 
fay 3 tb) 16 wt 10 (db 18 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Bhd Class 9° 

Q.2. AABC shown in the figure, CTY bisects ZC. if 
mAT = 3, mTOR 
wAD and mBB . 


6 and MAR = 7, then find 


Solution: 
Tet MAD oy 
mBD 74 
MAD AC, 


mDB3 
Putting values 


Vinie: 


for Notes, Old Papers, Hume Tutors, Jobs, IT Courscs & more. 
(Page 20 of 29) 


weatten/compased by: - 
wenste! ymctownlandblasstotes.com , E-met, qaashahiad miknareama, 
y agsnaaadiMulsiarmamal.com 


MATHEMATICS FOR OT" CLASS (UNIT # 14) 


mb 


Q.3% Show that iv any correspondence af two triangles, 
if we angles of one triangle are congruent to the 
correspending ungles of the other, then the 
eréauygles ae similar. 

, 


t 
Given: 

AABC and ADEE 
mB mck 
mZC- mt 


Required: 
MAIC SOE Ww 


m2 mZF mm Z1 180" 
eZ Cre 180" 
mee 


Ow mZA med 0 Subtracting (9 from (i 
Q er mA m0 
. . 


N Now in SABC, DEF 
; mek ae 
2 4 me 


Ca) 


AC mb ome 
aN Plence ALHC ~ ADEE setae = 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Sikd Class 9” 

4. Uf line segments AB and CD are intersecting at 
a Ax CX 

point X and MS = then show that 


AML and TD ieversoet a X that SAX EX 

aXB mid é 
Required: ‘ 
AAXC ~ ABXD 


; ale ct Vertical opp. Angles 
+ AR aX Given - 
‘.  wXB miki ! i 
ty AC WBD | Corresponding angles 
wy fd £3 Corresponding angles. 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Pilot Superone Mathemats __ z Class 44 
Review Exercive 14 

QJ. Which of the following ore true and which are 
false? 

4 “Congruem triangles are of same size and shape. 

fii} Similar triangles are of sarne shape but different sire 

(iit) Symbot used for congruent is* 

fiw) Symbol used for simitarity is 

fv) Congructl tisngles are similar. 

(vi) Similar wiengles are congruent. 

ft) A line segment has only une mid port. + 

(viliy One and only one line can be draw throwgh Tpoias 

fix) Proportion is non-cquality of two ratios. 

fx) Ratio has no nit. 


alata 


Q.2. Define the following: 


ft) Ratio iy 
iy Triangles fixp Similar Tranyhes 
Answers! a \ is 
cy 


 — ‘Reties 
We define ratio a :b > § 8 the comparison if two althc 

= Cannte sat and “b’ called the clemenis of a rate “a ty 

4 Ae the first clement aed b is catled the second element of 
the ratio. 

(i) Proportion: i 
The schaion of equality of two ratios is calint 
proportion. Ifa sb =e: thon ab, ¢ and d ore sand eo 
‘be in proportion. 

(iti) Congruent Triangles: 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Piet Superone ¥ S21 Ga? 
If three sides of a triangle are equal i length 10 the 
corresponding three sides of another triangles then the 
iangicy arc called congruent triangles. 

fivp - Similar Triangtes 
11 they amples of a wianghe ary congruent te three 
conesponding angles of unether tnangle and thei 
cotrespending sides are pmporwnal then these 
triangles are called similar teranges 
Remember: 
Congrunnt ufangles are aise simelar inangles bat all 
similar riangles may or may not be caagrugnt Iriangles, 


G3 dn ALVIN shown in the figure, MY PO 
Wm Sem, mie 2 seme 
finda \ a: 


aly Mil 0 Gem. ml 2 Age mS Som then 
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a — Sat 
Catculations: 
Now BER as PO YNIN 
parting the salves 
Ix gi 
358 | bem x" | 
Sil) Given: AN) 1 
In ALMN 


MN LPO & 


MON Som.und mEQ = AS em mM 6cm 


Required: a 
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Pilot Superone Mathematics $22 os 2 Class 9 


Q4. In the shown figure, let mPT = &e — 7, wPE = 
4x — 3 mAQ = Se 3, mBR = de — 1. Find the 


value of if AB || oR 


a RK 
Given: 
tn WPOR: ADH OR 
ant omPA he 7 
PR ae 
mAQ - Se =k, 
mBR ef 
ABD OR 
Required: 
Cateutations: 
Statements 
fe \POR 
i = omPA mPB i 
—  MBR. AB LOR 
= mag BR i 
Purting values | 
Be, Be 2 ded 1 


“ | $x-3 et | 
aN 5 TIN Gy 3158] 


Reasons 


Ne WET We 279 
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MATHEMATICS FOR OT" CLASS (UNIT # 14) 


Pilot Supergne Mathematus S24 _ faasy 9 
My May Melt? FO 
wo lo 

Bytes i 

ae Wes 1-0 : 

any ede WYO ft 

wba io : 


ae 
wl : 
1 
x3 ' 
oe to 
vol 
1 is not poset 
. og 


QS dn ALM shown in the figare, TH bisecww 21. if 


wh = 4 mba = 6, MIR = 8, then find mv 
and m TN. 


Given: 


In MRE & bisector af 21 
mbAY bem. mbN tem, mM ~ Bern. 


Required: 
mMA ~ 7 and 
min 7 


Vinie: 
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Pilot Superone Mlathymatns +25 Class 9* 


Cuteutations: 


let mAN = rem 


=e 


mMA -8 -xem 


Now 
mAN mIN 


Pulting the values, 


a 
“d 
48 a oe 
32 ote oe 


“#8 32 48cm. 


Q.6. dn isesceles APQR shown in the figure, find the 
satue of x andy. 


NS 
aA s Hann, 


Sa Ac A 


N\ Sontys OR 
e 
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Pilot Supcrone Mathematics 576 
Given: 
POUPR 
In APOR 
PL sQk 
Required: 
Be Big 
Proof: . = oo 
— j Reasons_ 
lin APRt-and APQI = 
i mPQ = mPR wl. 
ZPLQ= ZPLR Each 90° 
a mB | Common 
| APE = APRL - FHSEHS 
i 


a t 
aut F ! 
mole mR ‘ (Corresponding sides of 

congrucnl tian. 


a < weee a 
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MATHEMATICS FOR OT" CLASS (UNIT # 15) 


PYTHAGORAS THEOREM” 


in a right angled trisnghe, the square of the length of ‘s 
hypotenuse és oqual to the sum of the squares of the lengths of * 
the ather two sides. 


mBC- amac ~ band m Alias. 

To prove 
ida 

Construction 
Draw CD perpendicular fron € on 42. 
Let mCD= ho AD © x and mBD 7 y. Line segment 

CD splits AABC inte two As ADC and BDC which are 

separately shown la the figures (4i) -a and (it) b respectively. 

_ Proof (Using similar As) — 


--Seatements one, Reasons = 
[in AAT ——» AACE friar is figure (ii) @.and {iy 
chia common. self congruent 
ZADC = ZACB { Construction - given. cach 
ange ~ 90° 
-f 40528 ZC ond ZB, complements of 
LAL 
AADC ~ ACB Congrocecy of three angles 
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Pilot Superone Mathegiatics 528 ts F 
1. x6 ‘(Measures of corresponding + 
ra sides of similar trisngles are 
proportions!) ; 
¥ ° i \y 
oro . Z : 
¢ 
Again inABDC > ABCA | Refer to figuce (i) Band (i) . \) 
£B=28 Common-self congruent 
LED Construction - given, coch fgg 
angle = 90° Z 
L044 £C and ZA, compl 
2B tre! 
Congnsency of three arigies. 
(Corresponding sides of similar 
teiangles arc propestional). 
eae 
it) ‘ei 
Suphoshion 
ana ly 


N) Multiplying both sides by c. 


lonvig * Theor. 
If the square GP inyth one side of a triangle is equal to the sum 
of the sqémes/of the lengths of she other ovo sides then the 
Urangle ise Aight angled triangle. 
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Pilot Sunerone Mathematics $29 - Class 


D A” 


b Cob 
Given: Ina AABC, m 4B = c,m BC =aand mAC > sich that 
ashame? 

To prove: AABC isa right angled triangle, 
‘Construction: (i) Draw CD perpendicular to BC" such that 


CBaCA 
{li) Soin Bio D. 
Statements Reasoes 
‘ADCB is right angled triangle. | Construction 
~ (9 BD) =a? +8? (i) Pythagoras theorem 
Bu atbact Hy Given 
(n BBY «ct From i, ji 
or (mBD)=«¢ 
NowinQDCB + ACB 
CD Constrietion 
Common 
each «c 
SHS HSS 
£DCB% LACE Corresponding angle of 
congruent triangles. 
Bul mZDCB <9" Construction 
» LACE = ° 
Hence QACB is aright angled 
ingle. LL 
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MATHEMATICS FOR OT" CLASS (UNIT # 15) 


Pulot Ss perenc Mathematics 530 Class 9” 
EXERCISE 15 
OM. Verify that the As having the following measures of 
sides are right angled. ay 


@ a= Sem, b= I2om, 


be2cm, : 
be idem, c= [Sem - & 
b=30em, 9 ¢ = Mem <= 


anxSen )  a?=(5) = 25 

b=l2em} 6? =(12)' 144 

exliem] ct (13) «169 
Nowwesee 7 =a +b! 


109 =25+ 144 = 169 
“The given lengths are the sides of aright angled wang 


1@ 
axl Som Pa Sy =225 
bade Sand i =(2y=4 
en2som 7 (2.5) = 6.25 
Now shee 
6.28" 2254 4=6.25 
“The given lengths are the lengths of the sides of @ right 
angled wiangle. 
re) 
Ny axdem a =(9F #8! 
2 a) bettem} and 6? (32)? =144 
exlsem) = ch a(Sy 2225 


We Nowwe sce ch ma? 4 bE 
: 225 =81+144=225 
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MATHEMATICS FOR OTCLASS (UNIT # 25) seetcatenle: 


‘The given lengths are the tenths of the sides of a right 


angted triangle. 
l@ 
atom a a(167 «256 
b= 30cm) amd 8? =(30y' = 900 
cs 34em of 234 21156 
teat ae? 


Now wesee 1186 256+ 900~1156 
‘The given lengths are the lengths of the sides of wight 
anglo¢ triangle, 

Q2. Verify that a? +4725? und 2ab ave the measures 
of the sides of a right angled. trigagie where a and bare 
any two real oumbers (a> 


Solution: : 
eB) fea? abp nal 04 2 208? (0 
PR BY wat bh 206? Uy 
ab edly = 4a°s? (i) 
Now we ste if 
$0 06 F (a? BP (208) 
Fromi. Hi 


af bt 42078 = (a 45! - 207) 4 du 
sah +h -2a7h? + da% 
at tb! 420° =a! +h! 42028? 
rhe given Iengths are the fengths of the side of 6 right, 
rs angled triangle, 
SNS. The three sides of a triangle are of measure & x and 17 
ai Fespectively. For w hat voluc of x will it become base of a 


we right angled ¢riangle? 


Solution: Lengths of the sides of triangle. 
a=8 
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bax z 
eri? 
Incase of right angled triangle. : 
nals : 
om =) +0" 
79 fata! 
x 464 = 289 
x 5789-04 
P= 225 Q 
Thus x23 (Faking sq. root) 
Q.4. nan isosceles A, the base BC = ew, 
and di = AC= 50cm. 
if AD 1 BC, then find 
() Length of AD aw 
A 


area of AABC 


tm 50cm 


Civearia A ABC _ 
mAC = mAB= SOcm 


mBC = 28cm 
4B 1 3C 


a“ 
2 Regetred: mAD=? 
1 = _ Area ofA ABC. 
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each 90° 
given (Hyp) 
mAD=mAD common i 
AABD=A ACD Hyp.sides Hop side 
mBD = mCD 2 | 
= 140m 
‘Now in right angled 4 ADC 
mCD = idem 
AC =50 given (Hyp} 
Now(mADY = (AC)! -(mCDY 
(soy? ~ (14)? | 
Hence mAD=18 Taking sq. root. 
Parl 
Area sage = Hae sa 
_ 28x48 
ar) 
=14x48 m672Sq.cm 4 


QS. {n a quadrilateral ABCD, the diagouals AC and BD 
‘are perpendicular to each other, 


Prove that m4B°+mCD* = mAD’ +mBC 
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Gives; ABCD is a quadrilateral in which its diagonals 
‘AC and BD are perpendicular to each other. 


Required: (mAB} +(mCD)? = (mAD? +(mBC) 


Reasons 


0 - 
In right angled AABO (mAB)? =n? + p? 
Now (Ae? +UacDy a2 sa? enty pt Vftom Gi) +(i}(L) | 
In right angled A AOD ! 
(maby amen (iy 
Jn right angled 4 BOC : ‘ 
(BCP m pPaP (ivy 
Now (MABY +(mBC Ya AE’ ents p> | FromiiitivM | 
Thus (mABY? + (oACDS! = ndD)? +(mBC¥? | from I. and M | 


QA. Gi) Ih the & ABC as shown in the figure, 
ZACH 0" andCD i dB. Find the lengths a, # and 


bf BD = Suatty and mAb =7 units. 
B 


Given: In AABC 
o m. ACR =90" 
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asp 6 
235, 
a 
a 
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Plane 4 


Bo s00m OC 
Aiport 
Solution: ABC is mright-angled Giangle at C_ 
(mABY =(mACH +GeBEY (PythagotiaeTheorem) 
= G07 +5007 
= 90000+ 259800. 
(@mABY = 340000 
AB = ¥340000 
=¥ 4x 100x100 
m4 =100V%4 2 
a A tadder tim lomg rests against a vertical wall. The 


foot of the ladder is 8 m away from the base of the 
wall. How high ap 


Ladder 


_B 8m cy 
Sobetion: Let AB be the ladder. 
- Now ABC ie aright-angled tiangle at C. 
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Pilot Suiperone Mathematics _938____Cliss 
(mA CY =(dB)? —(mBCY (Pythagerras Theorem) 
Now(macy =177—187* 


= 289-64 

=25 
mAC 2235 Taking sq-root 
maC 2150 


‘The ladder reaches upto Sm high. 

9. Asstedent travels to his setool by the route 23 stows 
in the figure, Find mai, the direct distasce from 
this house to school, 


School D 
Hus Stop’ 20) ‘ 
pa 
‘a House is 


~ 
Solution: is 

mBP - vk 
mw mPC x16 - x)km 


beAPCD ~ APA 


Vinie: 
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if rg is 539 - 
a 1218 
PC = 6-22 218 
ce 3S 
InPCDA mP7D = mP7D4meD in 
‘gy? 
) +? 
49 2 2244225 
25 
feats 
25 
mPB [9 Baxi 
25 5x5 


= Metin 


REVIEW EXERCISI 
Which of the following are true and which are false? 
In aright angled triangle greater angle is of $0° 
Ina right angled triangle right angle is of 60°. 
Ina right triangle hypotenuse is a side opposite toright angle. 
Ifa. b. © are sides of right angled triangle with ¢ as 
Jonger side then of =? +8". 
(1) 13 cm and 4 em are two sides of a right angled 
triangle, then hypotenuse is 5 em. 
(vi) If bypotenase of an isosceles right triangle is V2 cm 
then each ofthe other side is of tength 2 cm. 
Answers: 
@ + fii Fe (iy oT 
tiv) r wy kd wi) F 
2. Find the unknown vaiue in each of the following figures, 
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jot Superone Mi it) 5a) Class 
w oF (a) A 
4 : Ser 10cm 
Q dem 'R Bf c ¢ 
(ii) wy) 
s| \W3em P, 
x Fem 
Boscm © Qian Rk 


Solutions: La high angied 470K 
Ww me mPU? +mGPR (Pyihagoras Thearera) 


4, ais =5em 
Dt) ta right angled triangle ABC (Pythagoras Theory) 
my mac mA'B+ BPC (Pythagoras Theorem) 


rs OF +a? Putting values 
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Pilot Superong Mathematics __$41 Cass 3" 
2Gii) In right angled A ABC 


HAC? = (MABY + (mal 30) (Pyihagoras Theorem) 
aay *4(5)? Pat ping wolwes 
$69 =27 425 


we 2169-5 eb 4g 
x =Vi84=12¢ m (akings9.root) 


2Gvy In right angled APC OR a 
POY + RY (Pythagoras There) 


(mPRy 
2 740)? Paning vats 
2 sf41 
vo s2-1=1 
x =vlem (Taking sq.reot) 
x stem i 
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Puot Superone Ml: 


THEOREMS RELATED WITH AREA 


Area of a Figure 
‘The region enclosed by the bounding lines of a closed 
figure is called the Area of the figure. 


Trianguter Region # 
“The interior ofa triangle is the part of the plane 
enclosed by the wiangle. : : 


é oar 
A triangular region isinion of a triangle and its 
interior. f 

‘Area of a triangle mesns the area its triangular region. 


“The interior of a rectangular is ihe part of the plane 
enclosed by the rectangle. 


: nN 2 
ww ) A rectangular region is the union of a reciangle and its 

a interior. 
aN ‘Area of a reciangular region is the product of the length 


and width of the region. 
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Pilot Superone Mathematics S43 Chass" 
Abtitude of a paraticlogram 
Wf one side of a parallelogram is taken a its base. the 
Perpendicular distance betwcen that side and the side 
paralie! to itis called the Akitude or Height of the 
paraticlogram. 
Altitude of a Triangle 
Ione side of a triangle is taken as the base, the 
Perpendicular 19 that side from ihe opposite vertex is ~ 
‘called the Altiude or Height of the triangle. 
Theorem 
Parallelograms on the same base and betweer the 
same parallet fines {or of the same altitude) are 
‘equal in arcs. 
Gien 
Iwo parailelograms ABCI) and ADEE baving the same 
base_48 and between the same parallst lincs 4B 
and DE 
* 2 oe © 


rN R 
To prove : 
arca of parallelogram ABCH = area of parallelogram ABEF 


[ opp. sides of PP ABCD 
‘Opp. Sides of {* ABI 


AKAD . Sw 
. Area of A EBC = Acca of A FAD a 
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Blot Sunerone Matt 344 
“hiso are of quad ABED ~ Area of quad 


ed 
‘(Game quad) 0 


ABED 

‘Adding (yand (HP z 
“EBC + area quad ABED = AAD + 
area quad ASED 


Teence jf” ABCD (area) - jf ASEF 
{gep 
Theorem > 


Paralletograms on equal bases aud having, the same 
{or equal) altitude are equal inares. 
ALD. E H 


Wirz 


Perallctograms ABCD, EFGH sre on the equal bases 
FG craving equal dtiwudes. 
To Prove 
area of (parallelogram ABCD) = area of (paraliclogram 
ERGH) 
Constraction 
Place the parallclograms ABCD and EFGH so that their 
expalbeses BC, FG are in the suaight line BCFG. Join 
BE and CH. 
Proof 


Samements_ ‘Reasons 4 
The given jf ABCD and Fheirahiwades are cqual 1 
| 
| 
1 


EFGH are between the same) (given) 


paraltcts 

Hence ADEN isa siraight line 

10 BC 
BC = EG 


1 


[awh 
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Now mBC = mEH and they . : : 


are fl a 5 

BE and CH are 7 <¢ 
both eyual and j) 
Hence EBCH is ‘A quadrilateral with wo | 
parallelogram ‘opposite sides congruent and 

: [tel is » parallelogram 
Now i* ABCD =i" EBCIT | Being on the same base BC 
ret) ‘and between the same | 


Bat BCH Bra Nees | 
one 


and between the same 


parallels 
Hence area ((* ABCD) = From (i) and (ii) 1 
arca(i" EFCH). 
EXERCISE 16.7 


Q.1 Show that the line segment joining the mid-points of 
oppasite sides of a parallelogram, Divides it into two 
equal paratlelogr ems. 

PF £ 


ABCD is agin 
< P ismid point of DC DPsPC 
‘! Qis mid point of AB i.e, AQ= QB 


AS iv) Pisjoined 0 Q. 
a ») Required: 
If AQPD = II" QBCP. 
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546 
Construction: 
JoinQtoc. 
‘Reasons 
Opp. sides of I ABCD. 
Dividing by 2 
or 5 
Now Common fs 
Proved : 
Alicrnate angles ABQ DC 
SASSSAS. 
Corresponding sides of cong. 
triangles 
Opp. side of {™ 
But ..| Corresponding angtes of" 
Thus * | cong. Triangles 
And PF 
ormZ1 + mZ3=m224 ~ 
mds E 
or ZPQBsmzPCB Given 
and ZAZmZPCB Proved j 
oe ZAxmZPQB Proved 
New a QBCP = AQPD IM 
iW soe 
ADsPQ 
LA 2PQR 
Therefore 
rmagrparascr | 
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$47 2 
@2° In @ parallelogram ABCD, mAB = Oem. The 
altitudes corresponding t sides AB and AD are 


respectively 7 cm and 8 om. Find AD 
o Lig 


ca 


Given: Xe 
ABCD is af" in which. “* 
mab q 
Gi) An. DP 
Required: 
To findmAD 
Sotution: 
Inj ABCD - 
Base - 10cm 
Alt =Tom 
Area off ABCD = 10*7 
‘ =sg.cm (i) 


cm. 


Base = AD 

Alt BQ = Bem. 
Area of ABCD = (8) x (MAD) 
70 =8x(mAD) —from(i) 
a. 35 


mAD bard 
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Q.3 If two paraitetograms of equal areas have the same or 
equal bases, their altitudes are equcl. 
dD nt 


cos 
AM BPN 
Given: 


In |" ABCD and PQRS 
Area |" ABCD = Area * PQRS, 


And Base AB=Base PQ . 
All, of ABCD is DM 


Alt. of PORS is SN a 
Required: Ao 
! 


mDM =mSN 

Proof: yy 
Statements Reasons 
Area ABCD [f= Aged PORS II” 
Now (mABXmDM] =4mPQHMSN} | Area of I = Base « Alt. 

(MABKMDM)™ (MABHMSN) | 75 iG (given) 

mad #nSN 

—— 
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Theorem 


‘Triangles on the same base and of the same (ie. 
equal) altitedes are equ: 
x 


Given: 45 ABC, DBC on the same base BC, and 
having equal altitudes. ; 

To Prove: area of (AABC) ~ area of (ADBE) 

Construction: Draw BM || 10 CA.CN i to BD AD meeting 
produced in M,N. 


Prefs. 
Statements xs Reasons 
ABC and ABCD are bétween | Their alitudes are equel 


the same i" 
Hence MADN it parallel to BC 
Area (jP" BCAM) = These II are on the same base 
emt BEND) {i}| BC and between the same jf 


But AABC “err BCAM) (ii)! Each diagenal of a |lgm bisects 
to two congruent triangles. 


And apace Lar BCND) (iti) 


Hence Area (AABC) = 
‘Area (ADBC) 


From (i), (ii) and (iii) 
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Theorem 


Triangle on equal bases and of equal altitudes are 
equal in area, 
A > Y 


% 7. Vv 
. ran , 
Given: 4s ABC, DEF on the same base BC, BF and 
having altitudes equal. 
To Prove: Area of (4 ABC) = Area of (A DEF) 
Construction: 


Place the DY ABC and DEF so that thwir equal buses 


[BC and EF are in he same sai line BCEF and 
vertices on the same side of it. Draw BX |!to CA 
tnd FY y te ED moctng AD promeed in XY 


respectively. 
~ 
Pref: \ 
co Reasons 
‘4 ABC and 4 DEF are between | Their altitudes are oqual 


the same perallels (given) 

XADY is hto BCEF 

Area (i BCAX)= These [I are on equal hases 
‘Area (I EFYD) (i) | and between the same parallels 


Diagonal ofs [bisects 
But AABC=4* BCAX) (i) ofA bees 8 
And apEr qr EFYD) (iii) 


‘Hence Area (ABC) = From (3), (ii} and (iii) 


Vinie: 


for Notes, Old Papers, Hume Tutors, Jobs, IT Coursrs & more. 
(age 9 of 14) 


Watten/Composed by: - SHAMZAD IFTIKHAR Contact # 0313-5665665 


Website: yommudownlandsiase ote5.com , E-mal: mashahzadinuknareamal.com 


MATHEMATICS FOR OT" CLASS (UNIT # 16) 


Buol Superone Mathematics 551 lass 9” 
EXERCISE 16.2 
Q1 Show that a median of ¢ triangle divides it into two 
triangles of equal area. 0 
N 
ee ? 
Given: In AABC: AM is 2 median ie. mBM = mC 
Required: Area AAMC ~ Area 4 ABM 
Proof: 
‘Statements Reasons 
Area of AABM nape ra) 
‘Area of AAMC = mapeee 
= BAPxMBM i) | mM =mMC (given) 


Area of AABM=Area of AAMC 
Simitarty it can be proved that 
every median of a triangle divides it 
ingo two triangles equal in area. 
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fone Mathem; $52 zs 


Q.2 Prove that a parallelogram is divided by its diagonals 
into four triangles of equal area, 
oO. 


A 
Given:()  ABCDisa |” 
(i) AC and BD its diagonals that intersect gach 
‘other at O. 
Required: AOBC = AOCD = AOAD = AOAB 
Construction: 
@ Drop perpendicular from € tw DBi.e. CN 
Gi) Drop perpendicular from A to DB i.e. AM 


Proof: 


Statemenis z Reasons 


mOB = mOD. Diagorals of a [im bisect cach | 
other 


__ nD umR 
2 
_ mOBxmeN 


A0AD: 
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G3 Divide asriangte into six equal triangutar parts, 


Given: ABC is atriangle. 
Recuinc: To divide AABC wal triangular pans 
(triengles) 
Construction: 
@ Take BP any ray « acute angle with 
BC i 
Gi) enw six arcs of the uson BP 
ie mBd = mde = met mgh = mhe 


Gil) Joine To C and paratlel ir -ments as 
CC HHH HaG WIFE | do 
(iy) Join A 0, E,F,Q,R 
Proof: : és 
Base BC of AABC has been divided to equal parts six 
in number. 
‘We get six triangles having equat base and same 
altiuade 
F ‘Their area is equal. ki 
Hence ABDA = AOEA = AEFA = AFGA = AGHA = AHCA 
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Review Exercise 16 


Q.1 Which of the following are true and which are fatse? 

(Area of a figure means region enclosed by bounding 
lines of closed figure. 

(i)—_Simiter figures have same area, 

(ii) Congruent figures have same area. 

{iv) A diagonal of a parallelogram divides it into two non- 
congruent triangles. 

() Altitude of a triangle means perpendicular front vertex 
to the opposite side (base) 

(vi) Area of a paraliclogram is equal to the product of base 
and height. 

Answers: 


@ ae [1 [i T | 
wo) |T | | 


Q.2 Find the area of the Felincing, » figures. 


, ‘Width of the rectangle 
Area of the rectangle = 6% 3 


Visie: 
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2 Length of side of square 


filly Length of side of a|{" =8 cm 
Act of the > = 4 
Area =8x4 


tw) Base of the triangle ~ 16 om 
Alt = idem 


Area ofthe A = UE 


Q.3 Define the following 
WM — Areaofafigure (8) Triangular 
Region 
(ltt) Rectangular Region ‘ . 
(i) Altitude or Height of a triangte 

Solution: 

3D Area of s figure 
Area of a figure means region enclosed by the boundary 
lines of a closed figure. 

Hil) Triangular Region 
A triangutar region means the union of triangle and its 
interior. 

ill) Rectangular Region 
‘A rectangular region is the union of a rectangle and its 
interior. 

30hr) Altitude or Height of a triangle 
Altitude or height of a triangle means perpendicular 
distance to base to base from its opposite vertex. 
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PRACTICAL GEOMETRY 
EXERCISE 17.1 


Qi Constructa AABC in which 

() — mAB=3.20em, mBC=42 em, m 
(i) mAB=4.2em, mBC=3.9 em, mCA =3.6em 
(ii) © mAB=4.8cm, mBC=3.7 cm, mZB = 60" 
mAB=3em, mAC=3.2em, mZA<45* 
mBC=4.2em, mCA=3Sem, mZC=75* 
mAB=25 cm, mZA= 30, _mZB~=105° 
mAB+3.60m, mZA= 75, mZB=45° 
Construct a AABC in which 

mAB=3.2 em, mBC=4.2 em, mCA = 5.2m 


=5.2cem 


420) 


ay 


Yr ¢€ Seem A 
f mAB= 3.2 em 


=42em 
=" mCA =5.20m 
Required: Construct a SABC 


at 
aN Step of Construction: 


(Take aline segment CA = 5.2 cn. 


Vinie: 
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MATHEMATICS FOR OTM CLASS (UNELS 173-0 ¥en one 


37 ___dlass 9° 
Gi) Taking C as centre and draw an ere of radius 4.2 
om, 


(iii) Taking A as centre and draw another are of radius 
4.2¢m. It intersect the first arc at B. 


Gv) Join C to A and B. 
Resuh: ABC is the required twiangle. 
f ‘Construct a AABC in which 

mAB= 4.2 em, mBC=3.9 em, mCA =3.6em 


ben, Sate, 


A &pte 6 


Given: mAB=42 om 
mBC= 3.9 om 
mCA =3.6em 

Required: — Construct a AABC 

Steps of Construction: 


@) — Takea tine segment AB of length 4.2 em. 
Gi) Take A as centre and drawn are of 3.6 cm radius. 


Gil) Take B as cenwre and draw an are of 3.9 cm radius, 
This cuts the first are at C. 


« @y) Join C10 A,B. 
AN” Result: ABC is the required wiangle. 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


rons Mi yatics _ S58. jas 9” 
13%) Construct a AABC in which 
mAB=48em, mBC= 3.7 em, mZB = 60° 
fF 


Given: 


Required: Construct triangle ABC 

Steps of ‘Construction: 

Take fine segment AB = 4.8 ¢m. 

) Make an angle of 60° at B. 

Gil) Cut off BC = 3.7 om from BP. 

Gv) Join WA. 

Result: ABC is the required triangle. ? 
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9 
ivy Construct a triangle ABC in which 
mAB=3cm, MAC™ 32¢m,mZA = 45° 


| Given; mAB= 30cm 
mAC= 3.2. em 
mZA=45° 
Required: Construct a triangle ABC 
Steps of Construction: 


(i) Take a line segment AB = 3 cm, 
(ii) Make an aagle of 45° a1 A, 
Gli) Take A as cemtve and cut off AC = 3,2cm on AR. 
(iv) Join CoB. 
Result: ABC is the required triangle, 
Iv) Construct a AABC in which 
« mBC=42em, mCA=35em,mZC = 75* 


“a 
oe 
N 


re 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Given: mBC=42em 
mCA= 45cm 
mZC =75° 

Required: Construct 2 AABC 

Steps of Construction: 

(D Take a fine segment CA = 35cm. 

(ii) Make an angle of 75° a C. 

Gil) Cutoff CB + 4.2m from co. 

{iv) Join Bio A. 

Result: ABC is the required triangle. 


Py = 
H 
: 
aN OF em 
Given: mAB=25 cm 


Visie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Suy wre Mathemati 561 35.9" 
mZA = 3 
m2B~ 105° 
Required: Construct a triangle ABC 
Steps of Construction: 0 


Gi) Take a line segment AB = 2.5 cm. 
Gi) Make an angle of 45° a A, 
Make an angle of 105° at B. 


(iv) AP. 
Result; ABC is the required triangic. 
I(vii) Construct a AABC in which 

mAR= 3.6 em, mZA = 75°, mB = 45" 


Given: > mAB- 3.6 crn . 
Sy ea = 78° 
~~ méB= 45° 
Required: Construct triangle ABC 
Steps of Construction: 
Gi) Take aline segment AB = 3.6m. 
- (ii) Make an angle of 75° at A, 
(ili) Make an angle of 43° at B. 
(iv) AR and BP intersect at C. 


Viaie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Supsrong Mashematics S62. Clann 
Result: ABC is the required triangle. 

Q2 Construct a AXYZ in which. 

mY¥Z = 7.6.0m, mXY = 6.) em, mZX = 90" 
mZX = dem, mYZ = 2.4 em, mZY = 90" 
mXY = 5.Sem, mZX = 4.5 em, ZZ = 90" 
Construct a AXYZ in which. 

mYZ =7.6 em, MXY =6.1 em, mLX = 90" 


x 
Given: my7 760m". 
mXY 6.hon 
m.X We 
Required: — Construct a wiangle XY/ 
Steps of Conutruction: 


Wi) Fake Aline segment XY 6.1 em. 
i), Make an ungle of XYP of 97 at X. 
GL Laks ¥ as contre and draw an are of radians of 7.6 
em. Vhis are imersect XP at / 
liv) | Jon Zt Y. 
re Result; XY7Z is the required triangle. 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


a3 Qt 


Pilot Superooe Mathe! 7 
Xi) Construct a AXYZ in which, 
m/X = adem, MY = 2a em MZ = 90" 


C 
% 
4 
\ ye ree 
wre Se a 
Given: m/X Gabe 
24om 
mzY 90° \ Q 
Required: Soconstruct xAKYP* 
Steps of Construction: — + cd 
(i Lakea fine seyment ¥7 24 om 
(ity Make an angke of 0" at ¥. 
Gil) Lake + a8 centte and draw an are uf radius 6.4 em 
which cuts YP at x. 
Gay Juin Xt0Z, : 
Result: XY/ is the required triangle. 
Mm Lg 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Supergne Maihem; class 


mX¥ = 5.5m 
mZzX =4.5¢em 
mz 
Required: Construct a AXYZ 
Steps of Construction: 
ti) Take aline segment ZX = 4.5 em. 
. Draw an angle ZRZP of Z. of 90°. : 
‘Take X.as centre and draw un are of 5.9 cm radius, 
which cass ZP at Y. : 
(iv) Join to X_ 
Result XY7Zis the required tangle. 


Visie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Superone Mathematics 565 Cass 9" 
Q.3 Construct a right angled triangle measure of 
whose hypotenuse is 5 cm and one side is 3.2 em. 


1 5 


‘ A 3ae 8 


Given: Length of hypotenuse = Sem = 


One side =3.2cm 
Reyuired: — To-constrvct aright angled triangle. 
Steps of Construction: 


(i) Take a line segment of 3.2 em. 

(ii) Make an angle <BAP = 90° at A. 

(ii) Take Bas centre aed draw an arc of radius Sem 
which cats AP cuts at C. 

Join C wA, 

Resutt: ABC is the required triangle. 

Q4 Construct a right angled isosceles triangle whose 


hypotenuse is 
)  S.lem (i) 48cm 
(iy 6.2 em (iv) 5.4 em long, 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Vykot Sugrerone Mathemagigs 36 _Clags 
atiy Siow 


Given: Lent af hypatenuse | $2 6m pet 


Required: — ly cunsiruct a ight angled twrqeten 
frianele . 


Sreps of Comsrection: tome 

4) Lake line segment AB \sibes 

feng’ a ae 

Hie Lake 0 ay midpodit ey drawing FO a 
perpendicular bie ot ATs 


tnt Lake Os ceny straw a semi-circle of radius OA 


OB a nD att 
ner dom Ge ‘ " 


Rovutt: SABLE the required ssencetes rpht-angkod 
Pte 


Hii) 4B om 


Visie: 
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Mathematics 567 Class 9% 


ath of hypotenuse 4.8 om 


Pilot Superone 
Gi 1 


Required: — Lv construct a right angled isosceles 
triangle 


Steps of Construction: 


Gi fake ating segment AB = 4.8 om. 
(ii) Drs PO sight bisoutar of AB which cuts AB ah0. 


(iil) Fake G as contre and drow a semicircle of radius OA 
er OB which curs PQ at ¢ 
Civ) Join Cte A and B. 
Result: AWC is thie required riangle which is tight- 
angled at Cand mA omBC 
Witty lear 


Tength of hypotenuse 62 ein 
Required: loconstruct a right: 
Will hypotenuse 6 


head sere 


Steps uf Convtruction: 


Gy) lakes line segment AB 


Zum 


$i Draw Pt} right bisector of AH which wets AIS ace 


Visit yroveeadovilleadclacangtes cer for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 


{Page 43 of 48) 


Wotten/Compased by: - SHAMZAD IFTIKHAR Contact # 03 13-5665665 
wepsite: uonwadownlondclass1otes.com » E-mail 


MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Supsrone Mathematics 568 Class 9 
(ii) Toke O as centre and draw a semi-circle of radius OA 
or OB which cuts PQ at C. 
Gv) JoinC to Aand B. 
Result: ABC isthe required triangle which right-angled 
at Cand mAC=mBC 
Mixy Stom 
*, 


rs tae 


Ro, 
Given: Length of hypotenuse =S4 cm 
Required: To construct a right angled isosceles 
triangle, 
Steps of Construction: 


G@ Take a Tine segment AB = 5.4 cm. 
Gi) Draw PG right bisectoy of AB which cuts it at point 
@; 
Git) fake © as centre and dravi a semi-circle of radius OA 
or OB which cuts PQ atc. 
(8). Join C to A and B. 
\ Result; ABC is the required triangle which is right- 
ie angled at C and mAC = mBC 
Qs {Ambiguous Case) Construct a ABC in which 
® mAC = 4.2 em,mAB= §.2 cm, mZB = 45" 
di) mBC =2.5em, mAB = 5.0 em, mZA=W" 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Superone Mathematics __ 569 Class 9” 
(a) MBC =Scm, mAC= 35cm, mZB = 60" 
Si) mAC = 42 cm,mAB, mZB= 45° 


eres 
Given: mAC 
t mAB =5.2em 
mZB ~ 45° 
Required: To construct triangle ABC. 
Steps of Construction: “as 


(i) ‘Take a line segment AB = $.2 em. 
(i) Make an angle ZABP = 45° at point B. 
(iii) Take point A as centre and draw an are of 4.2 em 
radius. Itcuts BP at evo points C,C, 
iv) Join. Coa." 
Result: Two SABC, ABC’ fulfill the requirements. 
Si) BC = 25cm, mAB =5.0 em, mZA = 30° 
6, 
t 


‘ os 


Given: mBC = %5cm 
mAB ~5.0cm 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Superone Mashematics S70" 1. Class 9 
meA OP 


Required: Construct a. vABC, 
Steps of Construction: 


Vi) Lake a hne segment AB = $ cm, 
til Make anangle “BAP ~ 30° at A. os 
tii) bake Bas contre and draw. ao arc of 2.$ enn radius, Thiy ‘” 
arc touchey AP at C a 
tiny Join C10 ~ 
Result: ADC 
Si) Construct a triangle ABC in which * 
mBC =S em, mAC =3.5 em, maz B - 60" e 
oft 


ren 
Neu or 


Reywired: Construct atrianule ARC 
Sseps of Construction: 


) Fake a hme segment BC > Sem 

Gi) Make an angle ACBR of 60° at B. 

tity Take C as centre and draw an are of $5 em raclius This 
‘are dees touch and cut BR at any point. 


%, 


Vinie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Plot Superong Mothemaucs $7 7 

Result: Cridnyle ABC cannot be constructed with the 
given sides and angle, 

Remember: 


(i) The interaal biseetors of the angles of a triangle 
eet af a point called the incentre of the irrangte, 

The point of concurrenes of the three perpendicular 

biscctors of the sides of a A is called dhe 

circumcents of the A, 

(iit) The point of concurrency of the three ata ofe 


Ais called its osthocenter 


* 48) The point where the three medians-of a A meet is 
valled the centroid of the triangle. 
EXERCISE 17,2 

Qu Construct the following A’ ABC. Draw biscetors 

of ther angles and verify their 


wy mA 
Sem 


currency. 
45cm, mC =3.tem and mCA = 


{i AB =4.2em, mC = Gemand MCA = S2em 
2emand ZB: 
Jay ABE = 4.8m, mBC = Atemand mC4 ~ 3.2 


Gil) RAB = 3.6m, mie 


G 


MAB 43cm 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Superone Mathematics _572_____Class 2" 


mBC = 3.tcm 


Required: Construct AABC and see the concurrency of 
the bisectors of its angles, 

Steps of Consiruct: 

(i) Take alline segment AB = 4.5 em 

(ii) Take A and B as centers and draw ares of 5.2. 
3.Jom radii respectively. Vhese arc intersect each 
other at point C. 

Gi) Join C 10 A and B. ABC is the required triangle. 

(iv) Take AP, BQ, CR biséctors of angles A. B.C 


respectively. rt 

Result: . A> 
We vee that bisectors AP, BO, CR are concurrent 
at point |. : 


S.20m 


1Gi) mAB =4.2 em, mBC > 6em and mA 


itd mBC =6cm 


N mCA =5.2em 


Visie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) cegianle 


Pilot th 573 yt 


Required: Collie a AABC snd verify the concurrency 
of the biseetors of ils angles. 


Steps of Construction: 


(i) Take a fine segment BE =6 om 
Take B as center and draw an ares of 4.2 cm tadius, 
Take C as centre and draw an arc of 5.2 cm radius 
that cuts the first are at point A, 
(iv) Join A to B and €, 
SABC is the required triangle. 
' (Take AP, BQ and CR bisectors of angle A.B and 
C respectively. 


« CR are concurrent at point I. 
Vii) MAB =3.6 em, mBC = 4.2 em and mZB=75" 


t 
bs 
WER. 
. t 
Given: mAB = 3.6m 
mBC = 42 em 
m2ZB = 75° 


| Consuuct AABC and sce that biseciors of 
angles are concurrent, 
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flo “Superane Mathemaucs —_574____._Glass 9"* 
Steps of Construct: 

G) Take a line segment BC 4.2 6m 

{ii} Make an mgle 2CBP - 75°. 

tifa) Take Bas contre and draw an are of radius 3.6 em 


which euts BP at 4, 
inp Jom AtoC. 
fi 


ABC is the required triangle, 

fs) Fake AP. BQ and CR bistetory of angle: 

Result: 
AB 130 and GR are concurrent at ppint I+” 


Q.2 Construct the following AY POR. draw their 
altitudes and show thal they are concurrent, 


Gi) mPQ =e em, MOR = 45 em, MPR =5 
mPQ = 4.5 em, MUR = 3:9 cm, mZR = 45" 
mRP = 3.6 cm, ZO = 30", mZP = 10S 

2ti) mPD =6 em, MOR =45em, mPR = 56 em 


mrQ Gem 


Vinie: 
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Required: Construct APQR and take their altitudes. 
Steps of Construction: 


wo ling segmem PQ -6cm 
UH Take Pas centre und dane an are of 3.5 radius. =? 
(0 Vake Q as centr: and draw an are of 4.5 radins, 
{iy} Join R to Pand Q. 0 x 
POR is the required viangte 2 


(Drop RA. PB and G& pemendicutars to PQ. 
QR. RP respectively, 

Result: 
RA. PB and OC are concurrent at M. 

2d) mPQ = 45cm, MOR = 3.9 em. m ZR = 45" 


Given: mPQ = 4.5 em 
mOR - 39cm 
mZR ~ 45° 
aN * Required: Cc wsteuct APQR and draw its altitude. 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot supgrone Mathematica $76 __6lass 9° 
Steps of Construction: 
@ eg 
tii) Make anangle ZQRA ~ 45° 
Git) Take Q as contre and draw an are of 4.5 em radius. 
which cuts BA at P 
div) Join Po. Q. 
POR is the required triangle, 
(Drop GM. RN and BW perpendicular a RP. 
PQ and RO respectively. ‘ 
Result: 


OM. RN and PW arc concurrent wt b. 
2d) MRF = 3.6 em, mZR = 30°, mZP = 105° 


afiven: RP =3.6em 
¥ mZR= 30° 
mZP = 105° 


Required: Construct APQR and verity that its altitudes 
are concurrent. 


Steps of Construction: 


Vinie: 
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mati 77 
Gi) Takea line segment RE = 3.6 om 
Gi) Draw an angle ZPRQ = 30°. 
(iii) Draw an angle ZRPQ = 105° 
RM and PW intersect at point Q. 
PQR in the required triangle. 
(iv) Drop RB. PA and OC perpendicular on ori, 


RP respectively. , 
esutt: 


RB. PA. QC are concurrent at O, 


Q.3 Construct the following triangles ABC. Draw 
the perpendicular bisector of their sides and 
verify their concurrency. Do they meet inside 
the triangle. 


(MAB © $3 om, mZA = 45, mZB = 30° 
Gi) MBC ~2.9 em, mZA = 30", mZB = 60° 
(iii) MAB © 2.6 ems, mAC 3.2 cm, mZA = 126° 
3@ MAB = 5.3 em, mZA = 45, mZB = 30° 


») Given: mAB =5.3.0m 


“ mena 
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Pilot Superone Mathematics _5 ___ a 

mZB = 30° 
Required: Construct AABC. Draw perpendicular bisector 

of its sides and verify their concurrency. “ 
Steps of Construction: \ JN 


(3) Take aline segment AB 
(i) Make an angle BAW 


e ND 


Gil) Make an angle ZABJ=30" pee 
AW , BI imersect at point C. , | 
ABC is the required triangle. 

(@v) Take PQ, TS. DV right bisectors of AB, BC. CA : 
respectively. 

Result: 


PO, TS, OV are concurrent at point M- 
Mii) mBC =29 cm, mZA = 30%, mZB = 60" 


Given; BC = 2.9 om 
ws méA= 3 


ZB = 6 


Vinie: 
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¢ Mathematic; 579 Glass 9° 
Required: Consiruct triangle ABC. Draw perpendicular 
bisector of its sides and verify their 


concurrency. v 
Steps of Construction: w\ 
(i) Take aline segment BC = 2.9¢m \) 
ii) Draw an angle ZCBW ~ 60°, f © 
Place of A is not kniowa, we find mC ce 


30-m2B-mZA 

80-60-30=90° 

(iii) Draw an angle ZBCN = 90° . 
PW. CN intersect at point A. 
ABC is the required iangle, 

fiv) Take PQ, RS, UV the right biscctors of BC, CA, 
AB sides, 


3) mAB =2.4 em, MAC = 3.2. em, mZA= 120° 
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Pilot Superone Mathematics _ — Class 9" 
Required: Construct a ABC and draw perpendiculars of 
its sides and verify their concurrency. 


Steps of Construction: 

() Take aline segment AB > 24cm. 
(i) Make an angle ZBAW = 120° at A. 
(iii) Cut off mAB -3.2.em from AW 
(iv) Jom wo B. 


ABC is the required triangle. 

(vy Take PQ. RB, UV right Bisectors of AB, BC, GA 
sides. 

Result: 
PQ. RS. UV are concurrent at point M. 


(out side the A) 


Q.4 Construct the following As XYZ, Draw their 
three medians and show that they are 
concurrent. : 


@nVZ = 4b em, mZ¥ 60" and mLX = 75° 

(i) EV = 45cm, m¥Z = 34cm, mZX = 56cm 
Gi) m7X 2 4.30m, mZK = 15", mZY = 4S" 

A) YZ = 4.1 em, ZY 60" and mZX = 1s 


Vinie: 
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Given: mY¥Z= 41cm 


mZY ~ 60° 
méZX = 75" 


Required: Construct AXYZ. Draw medians and verify 
their concurrency. 


Steps of Construct: 
(i) Take a line segment YZ. = 4.1 em. ' 
Gi) Make an angle £ZYW = 60° Cc 
Gil) Make an angle ZV7S = 4s 
Yw and ZS intersect wt X. 
XYZ is the required triangle. 
(iv) Find mid point of YZ, ZX, XY s Q.P.R. 
() Soin XtoQ. Yo P. ZR. 
XQ, YP and ZR me medians hese are concument at 
o. 


Mii) XY = 4.5m, m7 


34cm, MX = $.6 em 


: Glens mX¥=4.5em 


mYZ = 3.4em 
mZX =5.6cm 


Required: Construct triangle XYZ. Draw medians and 
verify their concurrency. 


Vinie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Superone Mathematics $8? ___Slass. 9° 
‘Steps of Construction: 
(i) Take a line segment XW + 45cm. 
{ii) Take X us centre and draw an arc of radius 5.6 om. 
Gilt) Take ¥ as ventre and draw an arcs of radius 3.4 em. 
“These arcs intersect at point 7. 
{iv) Join Zw Xand Y. 
XYZ is the required triangle 


(@) Find mid points P.Q, R of XV, YZ, ZX. 
(vi) Draw PZ, OX, RY medians. 
Result: 
PZ. QK. RY are concurrent at O. 
agi) 7X = 4.Sem,mZK= BAMLY = 4 


Given: mZX = 4.3m 


mZX = 7% 
mzy = 45° 


aN Required: Construct AXYZ and draw its medians and 


verify their concurrency. 


Visie: 
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tio sppsrone Mathematics 583. Class * 
Step» of Construction: 
to Vake a tine segment 2X = 4,3 cm, 
{in Make an angle ZZXM = 75°. 
Place of ¥ is not known, we find angle ai Z. 
180° - mZY¥ -mZX 
AL ~ 180? . 45° — 75° = 60° 
{city Draw an angk: CXZW — 60° at 2. 
7W.XM intersect at Y. 
XY7 isthe required triangle. 
(iv) Find P,Q, R mid points of ZX, XY, Z¥ as the 
i points. 


nid 
Join ¥ toP, Z10.Q, XtoR. 

Resutt: toes Wigs ben 
Medians YP. XR, ZQ are concurrent at point 0. 

EXERCISE 17,3 

Q.14i) Construct a guadritateral ABCD, having 
mAB = mAC = S3em. mBC = mCD =3.8 em 
Aed mAD ~28 cm, 

(i) Ou the side BE coustruct a A equal in area to the 
quadrilateral ABCD. 

1G) Construct a quadrilateral ABCD, having 
mAB = mAC - 53cm. mBC = mCD =3.8 em 
Aad MAD * 2.8 cm. 
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Pilot Superonc Mathematics _584___ lass 9” 
Given: mAB=mAC = 5.3m 
mBC = mCD = 3.8em 
mAD = 2.8 cm 
Required: Construct a quadrilateral ABCD. 
Gi) Construct ¢ D equal in area to quad. ABCD. 
Steps of Construction: 
(Take a line segment BC = 3.8 em 
Gi) Take B, Cas centre and draw two ares of $3 cm 


radius, These intersect each other at A. Join A to 8 
and C. 


Take A agcentre and draw an arc of radius 2.8 em. 
‘Take C as centre and draw an ate of radius 3.8 em. 
This cuts the first are at D. 

@¥) JoinDtoA and, + a 

ABCD is the required quadriloteral. 


Part if (= 

Gi) Join B to D. Q 

(vii) Take APBD which meets extended CB at P. 
(vill) Join Pro D. 


PCD is the required triangle which is equal in area to 
quadrilateral, ABCD. 


QZ Construct 2 A equal in ares to the quadrilateral. 
PQRS, having mQR = Jem. mRS = écm, mSP = 
2.75, m ZQRS = 60° and mZRSP = 90° 
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~ 


Given: mQR = Tom. mRS = 6em, mSP ~ 2.75, 
mZQRS ~ 60° and mZRSP - 90° 


Required: Construct a triangle equal in area to 
quadrilateral. PORS of which measurements 
are given. 


Steps of Construction: 

Take a line segment RS Xeon 

Make an angle of 60° at R. 

Make an angle of 90° at S. 

Cut off SP =2.75 cm, 

Cut off RQ © 7 cm 

PQRS is the required quadrilateral, 

Part Ht 

(vi) Join P to R. PR is diagonal of the quadrilateral. 
(vit) Take QA|| RP which meets extended SR at A. 
(vili) Join A toP 

Result: 


ASP is the required A of which arce is equal to 
quadritaicral PQRS. 


Viaie: 
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Pilot Superone Mathematics 586 ___lass 9" 

Q3 Construct 2 A equal in area to the quadrilateral, 
ABCD having mAB - 6m, mBC = 4 om, mAC 
+ 7.2.em.mZBAD 7 105° and BD = 8m. 


Given: AB = 60m, mBC = 40cm, mAG = 7.2 om, 
mZBAD = (05% and BD = Sem. 
Required: Construct a quadrilateral, ABCD and a 4 
equal in area of ABCD. 

Steps of Construction: 

(G) Take a line segmem AB = 6 cm 

Gi) Make an angle ZBAW = 105° at A. 

(iii) Take B as centre and draw an are of radius 8 em 
which outs AW at D. 

(iv) Take A ond B as centre and draw ares of radius 7.2 
end 4.5 cm respectively. These intersect at C. 


(@&) Join w Band D. 

&&™ ABCD is the required quadrilateral. 

fer fia 

ate (vi) JoinC WA. 

aN (vii) Take GP||CA which meets BA extended at P. 


nN Result: 


Vinie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Pilot Superone Mathematics 587 Cass 9” 
CPB is the required A which is equal in area to 
quadrilateral ABCD. 


QA Construct a right angled triangle equal in ares 
to a given square. . 


Given: ABCDis a given square. 
Required: Construct a right angled triangle equal in acca 
to square. ABCD. 
Steps of Construction: 
(i) Take CA the diagonal of the square. ABCD. 
Gi} Extend BA towards A. 
Git) Take DPyCA which meots extended HA at P. 
Result: 
PBC ia the required A equal in area to square. 
ABCD. 
EXERCISE 17.4 


Q.1 Construct a A with sides 4 emt, $ em and 6 em 
and coastruct a rectangle having its area equal 
to that of the A. Measure its diagonals. Are they 
equal? 
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Pilot Superone Mathematics__588 Glass 9" 


Given: 


Required: fo construct the triangle and a reotngle equal 


ieee Y 


Steps of Construction: 


(i) Lake tine segment * 6em, 
(ii) Lake B and € as centre and draw are of radii 4, 5 
om respectively. These arcs intersect at A. 
(ii) fois A10 B, C 
ANC is the required triangle. 
1 tix) Draw NAPI}to BC passing through A. 
Ww) take right bisector WS which ous BE at D and 
NP 2 Q. 
(vi) Take Qas centre and draw an are of radius DC 
(vii) ‘Take C as contre and draw an arc of radius DQ, 
which cuts the first arc al P. 
(viii) Join Po Qand C. 


Vinie: 
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Pilot Superong Mathematics $89 Class 9" 
Result: 
DCPQ is the required rectangle which is equal in 
area to AARC. mDP =mQC = 4.5 em 
Q2_ Transform an isosceles A into a react angle. 
5 A e 


is 
wk 

Given: ABC is an isosceles A ia which 4B = AC 

Required: To construct a rectangie equal in arcs to the A. 

Steps of Construction: 

(i) Take SAT | BC passing through A. 

Gi) Take right biaector of BC which cuts BC at D and 


passes throwgh A. 
(ii) Take A 9s centre and draw an arc of radius be 
which cuts ST ar P. 
x) Join P to C. 
Result: 
ADCP is the required rectangle which is equal in 
area to A ABC. 
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Bika Superong Mathematics 590 Class 9” 

| Q.3 Construct 2 A ABC such that mAB = 3 em, 

mBC = 3.8 em, MAC = 4.8 cm, Construct a 

rectangle equal in area to the A ABC, aud 
measure its sides. iS 


i 

ye 

Given: AAC is a triangle that 
AB =3 cm sae 
mBC = 3.8 cm os 
mAC = 4.8 cm : 

Required: Construct the SABC and a rectangle equal in 

area lo AABC 
Steps of Construction: 
(i) Take aline scgmem CA = 4.8 om. 


(ii) Yake C and A as centre and draw arcs of 3.8 cm, 3 
cm radii respectively. These cut each other al B. 


(ii, Jom BtoC and A. 
1g.) ABC isthe required 4. 
fw) Take NBT{|CA which passes through B. 
(v) Take right bisector of CA which cuts CA at D and 
NT aQ. 
(vi) Cutoff OP = mOD and P to A. 


%, 


Vinie: 
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MATHEMATICS FOR OT" CLASS (UNIT # 27) 


Bil a 591 i” 
Result: 
QDAP is the required rectangle equal in are to 
AABC. 
mDA = 24cm, mDQ =24 cm 
EXERCISE 17.5 


Q.t Construct a rectangle whose adjacent sides are 
28 em and § cm respectively. Construct a 
square having area equal to the given rectangle. 


Given: Sides of a rectangle are 2.5 cm, 5 cm 
Required: ‘Constmat rectangle 


{4) Construct a square equal in aren to the 
rectangle. 

Steps of Construction: 

(Take a line segment AB = 5m 

(ii) Make an angle of 90° at A. 

(ii) Cutoff 2.5. em AD and AW. 

{iv) Draw arcs with centre at D, B respectively of 
radius 5 cm and 2.5 em, These cut each other at C. 

+ 7 (v) Join C0 D,B. 

» ABCD is the required rectangle. 


Viaie: 
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Pil 592 

Part if 

(vi) Hxsend DC towards C. 

(vii) Cutoff CE = BC ie.25 cmon DN. 
(viii) Find midpoint O of DE. 

(aQ Take O as centre and a semicircle on DE. 


(x) Extend side BC towards C which mects the 
semicircle at R. 


(xi) MRC is the length of the required square. 

(ii) Cut off CP = GR on DE 

(xiii) Take R and P as centre and draw two anes that cut 
cach otheraiQ. 

(xiv) Join Q to R and P. 
CPQR is the required square whose arva is equal to 
the area of rectangle ABCD. 


Q.2 Construct a square equal in area to a rectangle 
whose adjacent sides are 4.5 cm and 2.2 cm 
respectively. Measure the sides of the square 
and find its area and compare with the ares of 
the rectangle. 


NY 
sf 
w Given: Sides of a rectangle are 2.5 om, 5 cm. 


Vinie: 
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93. 
‘onstruct the rectangle and construct a square 
qual in area to the rectangic, 
Steps of Construction: 
@ Take a line scement AB= 4.5 cm 
ii) Make an angle <BAW = 90" at A. 
{iii) Cut off 2.2 em from AW as AD. 
(iv) Take D and B as centre and draw of radius 4.5 and 
2.2 cm respectively. There arcs cut each other at C. 
(¥) Join to D and B. 
ABCD is the required rectangle. 
Pert if 
(yi) Extend DC towards C. 
(vii) Cut of CE = CB = 2.2 cmon DN 
(viii) Find midpoint Q of DE, 
(ix) Take O as centre and draw a semi-circle on DE 
laking OD as radius, 
(x) Extend BC towards C which mects the semicircle 
at R. RC is the length of side of the required 
square, 


Required: 


(xi) Cas off CP = mRC on DN. 

Gi} ‘Take R and P as centre and draw two arcs of radius 
ER. These cut cach other at Q. 

(xiii) Join Q to R and P. 

Resett: 

CPOR is the required square whose arca is equal 10 

area of rectangle ABCD, 
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Biot Supcrone Mathematics 394 iam 


Part it 
Ares of the rectangle 4.522 
-9.9 5.0m 
Side of the square = 3.1 cm 
Avea of the square =34K 3 
~ 9.6 sq.em 
‘Area of the square is approximatcly cqual te tec | 
area of the rectangle. 


0.3 Im Q2 above verify by messarenmat that the 
perimeter ef the square is less than that of the 


rectangle. 
Solution: \ 
Perimetez of the rectangle &2(4.5 + 2.2) 
= 46.7) 
+134em 
Side of the sqcare =3.em 
Perimeter of the square =~ 4(3.1) 
=124em 
New = 124<134 
Fherefore: 
Perimeter of the square is less than the perimeter of 


- Le the rectangle. 


Vinie: 
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593 * 

Q4 Construct a square equal in area to the sum of 

(wo squares having sides 3 cm and 4 cm 
respectively. 


Given: Two square having 3 cm and 4 cm sides are 
given. 

Required: Yo construction a square equal in arca to the 

sum of the aren of Wo squares, 

Steps of construction: 

(i) Take a line segment mAB = 4m. 

Gi) ¥. Complete square ADCB on AB. 

Extend DA towards A and cut off AP = 3cm. 

' OR Make an angle of MP at A and cut off AP = 

Ble 3em. 

(iv) Construct a square ARQP on AP 

() Join Bw P. 


ABP is a right angled triangle of which one side is 
4.cm and the other side is 3 om. 


for Notes, Old Papers, Hume Tutors, Jobs, IT Coursrs & more. 
(Page 41 of 45) 


Vinie: 


Wotten/Compased by: - SHAMZAD IFTIKMAR Contact # 03 13-5665665 
wepsite: wonwadownlondclassnotes.com » E-mail 


MATHEMATICS FOR OT" CLASS (UNIT # 27) 


; F eg 
(vi) Construct a square on hypotenuse BP 
Result: 

{mPBy? - (mABY + m(AP? 

(Pythagorean theorcm) 


Q5 Construct a 4 having base 3.5 cin and other two 
sides equal io 3.4 cm and 3.8 cm respectively. 
‘Transform if iato an equal square. 


Given: ABC isa triangle be which (suppose) 
mAB © 3S ont 
mAG + 38cm 
mat = 34cm 


Required: To construct a square equal in area to the 
triangle ABC. 


Steps of Construction: 

Part I 

(Take a line scgment AB - 3.5 em 

Gi) Take A and Bas centre and draw two arcs of 3.8 
N ‘om and 3.4 cm respectively. These ares intersect at 


1 


a 


es 


Visie: 
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Pilot Supetone Mathemaucs 597 Class 


(iti) Join C to A and BL 
ABC is the required A. 
Par it 


(i) Take MN AB passing through C. 


(i)_Vake right bisector GH of AB which bisects AB 
at. and MN st 1. 


(iii) Sides line segments OT and OB are the sides of a 
rectangle. 


tiv) Complete rectangle OBYT. tts area is equal to the 
area of AABC. 


Part it 
a) Extend YB towards B, 

(i) Cutoff BK = mac on YW 

(iit) Find midpoint V of BK. 

(iv) Take V at centre and draw a semisircte on YK 


(0) Extend GB towards B which mects the semicircle at 
s. 

(i) Complete square on BS square BORS is equal in 
area of rectangle OBYT. 


From Part £11 Mi 


sha ‘Square BORS is equal in area to triangle ABC. 
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Pilot Superonc Mathemaucs SY’ __.__tlass 2" 


Q.6 Constroct « A having base 5 cm and other sides 
equal to 5 cm and 6 cm, Construct square equal \ 
im area te given A X 


Given: Let ABC be the D in which mAC - Som 
mAB =6cm 
mAC =Scm 
Required: Constract a square equal in area to A ABC. 
Steps of construction: 
Peni 
(i) Take a me segment AB = 5.cm 
(i) Take B and C as centre and draw 1wo arcs of radius 
6 can. S.cm. respectively. These cut cach other at A. 
Gil) Join A w B md C. 
ABC is the eequired 4. 


re . 
ww Gi) Take MNBC passing through A. 


Visie: 
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(ii) Take WW" right bisector of BC at O and cuts MN 
mE. 

Gil) Comnplete the rectangle EOCD which is equal in 
area to AABC 

Part HY 

(i) Extend DC side of rectangle towards C and take 
mCK = mCO 


Gi) Find F the midpoint of DK. 

(ii) Take F as centre and complete a semicircle on DK . 

iv) Extend OC towards C, this cut the semicircle on 
R. 


(v) Complete square CROP and its arca is cqual to the 
area of rextangk: KUCD 

Result: 
Arca of squarc CRQP is equal to the area of 
rectangle EOCD which is equal to the area of the 
triangle ABC. 


w~ 
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Review Exercise 17 
1. Fillin the folowing blanks to make the statement true: 
(The side of a right angled triangle opposite to 
90" is called 
Gi) The Line segment joining a vertex of a triangle 
to the mid-point of its opposite side is called a 


(ili) A line deawn from a vertex of a triangle which, 

to its opposite side is cated an 
altitude of the triangle. 

(iv) ‘The bisectors of the three angles of a triangle 
are 

(7) The point of concur. rey of the right biscctors 
‘of the thrce sides of the .riangle is 
from its vertices. 

{vi} Two or more triangles are said to be simular if 
they are equiangutar and measures of their 
corresponding sides are 

(vii) The akituties of a right triangle are concurrent at 
the of the right angle. 


Answers: 
1 @— bypotenuse Gi) rnedian 

(ii) perpendicular (iv) concurrent. 

(©) equidistant (vi proportional 


vertex 
‘Choice Questions. Cuoose the correct 

answer. 

A triangle having two sides congruent is called: 

(2) sealene () right angled 

(©) equilateral (¢) isosceles 

A quadrilateral having each angle equal to 90" is called: 


@ 
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(@) parallelogram (by rectangle 


(©) trapecium (4) rhombus 
The right bisectors of the three sides of a triangle are: 
(a) congrucm (b) collinear 
(©) coneurren| (4) parallel 
fe) Ihe, altitudes of an isosceles triangle are 
congrucnt y 
fa) two (by three 


te) four (4) none 
() A point equidistant from the end points of a tne) 
segment is on its: 


(2) bisector (b) Fight-bisecior 
(©)penpendicular (4) median 

(i) occseees congrtent triangles can be made by joining the 
mid-point of the sides of a trisngle: 
4a) three ¢b) four 
(eh five (two 

(vif) The diagonals of a paraltelogram .....,.... each 
other: 
(a) bisect (b) risect 


(©) Bisect at right angle(d) none of these- 
(viti) The mediaus of a triangle cut esch other in the ratio: 
(ay ace (by 3st 
2:t ist 
(ix) Qne angie on the base of an isosceles triangle is 30°, 
> What is the measure of its vertical angle: 
(a) 30° {b) 60" 
{) 90° @ 120° 
(a) iF the three altitudes of a triangle are congruent, then 
the triangle is: 


(8) equilateral {b) right engled 
aN a {c) isonccles: (@) acune angled 
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Pilot superone Mathermaucs 602, las 
(xi) (two medians of @ wiangte are congruent then the 
triangle will be: 
{a) isosceles {b) equilateral 
(e)right angled = (d) acute angled 
Amawers: oa 
we {4 | ti Ye iy |e 
wb | wy Lb oly Te 
fay .d {oy [a + 
Q.. Define the followin 
@) Is-centre wi 
{ili} Ortho-centre fv) Ceatroid 
() — Pointof concurrency 
4) la-centre: The point of concurrency of the bisectors uf 


interior angles of a triangle is called its frecenire 
(iy Cirewm-centre: The point of concurrency of the three 
Tight bisectors of sides of a triangle is called its circum 
centre. 
» Gil) Ortho-cevtre: The point of concurrency of the three 
altitudes of a triangle tsealted its Ortho-centre. 
(iv) Ceatroid: ‘The point of concurrency of three medians 
of a triangle is called its Centruid. 
() Point of concurrency: If three or more than three 
straight linos, rays, fine-segments, intersect each other at a 
__ single potal then that point is a point of concurrency of 
these strait lines. rays of fine-segments. 
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